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Abstract

'
o . . ,

The purpose of the study was to examine and assess the York University

Biology *Achievement Test and its use in Metropolitan Toronto schools.

—

In accordance with the contractv;?&ms, the Test was examlned and ¥
. assessed in comparison with the provincial grade 13 Biolog} curriculum

guioeline, with representative courses of s tudy, and vith representative
textbooks. To make the comparison three analytical frameworks were
derived from the guideline. one using seven content units, ‘the -second
using six selected content emphases, and the third using five cognltive
levels. Information from/the ‘guideline and textbooks was collecteo by
analysis, 4nd from the courses of stndy by solicited course 0utlines and
survey Lnstrument. The results of the comparison were‘that for Seven
content units and the six selected emphases ther1> is a great deal of
similarity among the Test, representative courscs of study, and two of
‘ th.: -extbooks. The cognitive level of the Test is con51derably lower
than Lhe level teachers reportedly achieve in their courses of study and
it is lower than the level emphasized in the guideline. In addition,
the Test was appraised for its test characteristics. The: results were
that Test alms need to be specified against which reliability and

-

validity estimates can be made.
‘ " . . .
-~ Teacher opinion was surveyed in Oetober, 1977, on the value of rhe

Test, its inf]nvnce 'n the curriculum, and its use in schools. Information
wias collected by survev instrument from H/7 teachers Wwho  had used the Test.

The results were that teachers valued the Test's test characteristics and

the Test as a measure of student achjcvement. Teachers generaily did not
vilue the Test as a measure of teacker vifectiveness nor of a school’s .
. -
program in Biolegv. In terms. of the influence of the Test on'. the
3
iii
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*currlculum, teachers opintons were that course content was llxely LtO
be influenced, but that teaching methods were unlilkely to be influenced
and assessment methods even less so. Most teachers recommended that the

Test continue to be used on a voluntary basis.

The extent to which the aims 6f the Test are being achieved was
assessed by interviewing the teachers and York University faculty who
developed the lest, ad by analysing York Univerbity records of the test
development period. Information from teacher users was obtained in the
survey instrumgnt. All sources generally say that the'aim of permitting
reCpgnition of outstanding achievement by grade lS-Biology students has
beern, accomplished. All sources generally say that the aim of influenc-
ing grade 13.Biology curriculum to provide greater uniformity among

the schools has ndt been achicved.,

The opinions of principals and supervisorx.officers on the current
aﬁd potentiél value of the Test program were collected by telgphone
interview. Principa ;\in whose schools'thé Test was administered-
appeared to favour the use of achievement tests, while supervisory
._officegs in whose Jjurisdictions ¢ lest was administered viewed achieve-

ment testing with caution.

iv
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" Introduction

~

The York University Biology Achievement Test1 was initiated i~ the

fall of 1974 by a group of North York Board of Education high school

teachers who felt a.need for an external ''measuring stick.' For
assistance, they turned to Dr. :l. Davey, Chairman of. the Biology
Department at York University. A test development committee was set up,

composed of five Biology teachers and two Biology faculty members. .The

intention was to develop a biology
Research Assistantship Examination:

Waterloo.? 1In-a memcrandum by Dr.

of the Test were stated as follows:

(1) The Test will operate as
the curricula in Biology

test similar to the Chem 13 News
administered by the University of

Davey in Jainuary 1975,3 the objectives

a tool for improving uniformity of
among individual schools.

(2) The Test might allow individual schools to assess their
effectiveness in teaching certain areas of Biology. - .

(3) The Test would permit recognition of outstanding achievement

by individual students.

(4) Achievement'on the Test might be related to exemption from

some course requirements

at university level.

- —

1Shortened to YUBAT throughout this report.

2 . Davey, Memorandum to Dean, Faculty of Science {Octoker 30, 1974),

K. G
p. 1.

BK. G. Davey, Merorandum to Test Development Committse and Dean, Faculty’
of Science (January 2, 1975), p. 1.

J
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The
and 1057
teachers

teachers

Test was administered in 1975, 1976, and 1977 to 1120, 612,
students respectively. All told, 108 schools and at least 108
participated in its administration. The precise number of

is unknown because York .University records indicate only the

YUBAT contact teacher 1n each school. Frequently this teacher

distributed the Tests for administration by his or her colleagues.

Beginning in 1976, the Ontario Ministry of Education engaged in

correspondence and meetings with York University to inquire into the

.

use of the Test. An outcome of this consultation was an agreement that

a research project be mounted to assess the Test.

The

central purposes of the research study were to assess the

success of YUBAT in .achieving 1ts purposes and to determine the possible

influences of YUBAT on school curriculum. Four tasks defined the scope

of research:

(1)

(2)

(3)

(4)

to examine and assess YUBAT in the light of the provincial
grade 13 Biology curriculum guideline, representative courses
of study, and representative textbooks;

to shgvey teacher opinion on the value of the Test, on its
influ&nce on curriculum, and on its use in the schools;

to assess the extent to which the aims of the Test are being
achieved; and

to assess the value of the Test program in the opinions of
principals and supervisory officers.



Methodology -

Information in this study was collected primarily bwvyanalysis,
interview, and survey; instrument. In addition, other_information was
volunteered by school and York University personnel through their own

records and meetings. .

THE ANALYSIS OF YUEAT

The Ministryv of Education Binlogy curriculun gﬁideline; 1969,*
served as the reference standard for assessing YUBAT. The guideline
specifies seven content units, three approaghes to biology, and, to a
certain exteﬁt, the-cognitive level of goals to be achieved. The seven
unit cutlines became the framework for ;onfént analysis of YUBAT and
permitted comparison of YUBAT with textbooks and courses of study.

No attempt was made to compare biological approaches, although six
content areas that tend to cut acrossAthe outline of-units were
selected for. analvsis and comparison. 'Bloom's taxonomy &f cognitive
objectives2 was used to construct” a grid for comparing the cognitive

level of student achievement aimed at by teachers with YUBAT items.

’

Lontario Department of Education, Biclogy: Grade 73 (Toronto, 1969).
Senjamin S. Bloem, ed., Trxrnomy of Educational (bjectives: The
“lassification of Flucztional Garls. Handbock ©. Cogwitive Domain
(New York: D. McKay Co., 1956), pp. 186-193. .

ERIC 3
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Guideline Unit Analysis Framework

The framework for analysis based on the outline of units in the
Ministry of Education Biology curriculum guideline is as follows:

Unit 1: Characteriqtics of Living Things
1. Movement ’ /
2. Irritability )
3. Reproduction
4. Metabolism ./!

Unit 2: Cells
1. Structure
2. Physica] properties -
3. Mitosis ) ‘
4. Added category (chggi;al properties, functions)

Unit 3: Organisms 2

Study of animals  (Zoology)
Digestion :
Circulation

Respiration

Excretion

Locomotion

Reproduction

Coordination ,
Added category (development, homeostasis, biochemistry,

tissues)

e BEN Io NV B N S

RN el el e e
. .

. Study of plants (Botany)
Supporting system
Anchorage
Absorption
Conducting system
Growth

Gas exchange
Photosynthesis
Food storage -
Reproduction

2 10 Coordination

Y . . .
()G[\!C\Ulblp Mo =

N AR NN
.

Unit 4: Classification of Organisms
1. History"
2. Principles
3. "Use of a taxonomic key

Unit 5: Interdependence of Organisms
1. Photosynthesis
2. Food chain
3. Communities
4. Population size
5. Special relationships
6. Influence of man

1Some categories were added to permit a complete item classification.

-

2Unit subheadings were modified in several cases to permit items to be
classified which would otherwise have required a new unit or subhead.

'J

-



Unit 6: Heredity

1. 'Reprdduction

2. Meiosipg

3, Added category (biochemical basis, laws)

Unit 7; Evolution :
1. Darwin's theory and others .
2. Mechanics '
3. -Application
4. Added category (evidence)

Selected Content Ehphaseg'

. The grade 13 Biolggy guideline specifies three possible teaching
approaches: homeostgtic,‘ecological, and principle. It was

decided that neither YﬁBAT nor teacher progréms could be reliably
analysed for their approach, and this orientation of the guldeline was
omitted from the study. Nevertheless, both Homeostasis and Blochemistry
;Zﬁ“be identified as ‘content areas and approaches that cut across the
unit outlines, and these, along with four other content areas, were used
to summarize data obtained by the application of the Guideline Analysis
Framework. Tﬁe.six selected content emphases are:

Biochemistry,

Ratio of Zoology items to Botany items,
Genetics,y

Scientific Method,

Ecology, and :

Homeostasis .

Cognitive Level Analysis Framework

_ In its "Foreword," the 1969 grade 13 Biolggy guideline emphasizes
cognitive goals common to all approaches. Two such goals are "to
provide. intellectual stimulation" and to "écquire a more penetrating
understanding of the nature of life.'"l To examine the level of

cognitive skills for purposes of thiﬁ study, a five-point taxonomy

2

based on Bloom's Taxonomy of Educational ‘Objectives® was used. In
. y ’ 4

ascending order, along with their summary definitions, these skills are:

lontario Department of Education, Biology: Grade 13, p. 5.

2

Bloom, ed., Taxonomy, pp. -186-193.



- knowledge, -
understanding,
. application,’
synthesis, and
evaluation.

' | ) '
'Knowledge: 1involves little more than bringing to mind the
appropriate material. For instance, YUBAT item 2:

.
"Organ of Corti" is found in

(aj
(3)
()
(d)
(e)

Understanding:

inner ear ~

middle ear.

the nose ,
the eye -* -

church o )

derives from Bloom\s-"comprehéhsion" category. In

answering this type of item, the respondent makes use of the material

or idea being communicated without necessarily relating it to other

material. For example,”YUBAT item 1:

The ability of a cell to control the amount of water in it i's an 1

:example of

(a)
(b)
(c)
(d)
(e)

Application:

in particular and

In the kidney

-
osmosis
oxidation
dif fusion - . P
absorptrion
homeostasis
conceprns the remembering and applying of abstractions .
concrete situations. For instance, YUBAT item 14:

of a small mammal living in the desert, which of

the following structures might be expected to be well déveloped'
in comparison with other mammals 1living in more humid locations?

“(a)
(b) -
()
(d)
(e)

Synthesis: c

as to form a whole
A phenotype 1

(a)
(b)
(c)
(d)
(e)

convoluted tubules

urinary bladder

ureter, .
glomeruius ' :

all four of the structures mentioned

oncerné the putting together of eléments‘and-parts s6
. For'instance,.YUBAT item 1506: '

S to a genotype as

homozygote is to a heterozygote
translation is to a transcription
building is to a blueprint
chromosome is to a cell

an organism 1is to an embryo

LoD

. ' f‘\
o

-



?

Evéiuation; ‘involves judgﬁente using a standard of appraisal.
—_—— : «
N qu Anstance,- YUBAT item 43:

‘Which of the main ‘items in Darwin's theory of Evolution (listed:
below) are conclusions:of Darvin's theory rather than observations?

(1) Those varieties of an organism best fitted for the

environment will' tend to survive and rgproduce.
. (2) The numbers of offspring produced by any organism
> are more than those raquired to mainta;n the

.~ ‘pepulation.

(3) There is competition of some sort between members of
a population for food‘—breeding areas, etc.

(4) In any population of organisms there-.are many
_variations which are passed on to offspring.

(5) The numbers of most organisms tend to remain
relatively cgnstant over long periods of time.

(a)’ & 4
{(b)
(c)
(d)
(e) '
/ o

There are difficulties in epplying the cognitive taxonomy to the

-
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classification of test items where the exact nature of imnstruction
‘received’ by fach student is not known. A knowledge item for one
student may, for example, requlfe synthesis by another student taught
in ‘a different way. Accordingly, the precise classification of items

should be treated cautiously.
Analytie Procedures

Following the analytic outlimes above, each YUBAT‘item was
classified in three ways: (1) according to content as specified in®the
Guideline Unit Analysis Fremework (2)’according to one of the six
topics specified in the selected content emphases, and (3) according to
cognitive vel. The classification was done by two raters, Dr. Connelly
and Dr. Ben-Peretz, both of whom Have taught éiology at the school,
college, and teacher education levels. Reliability'was achieved by the
raters jointliy classifying one half of.tﬁe items and discussing at
length alternate possible‘classifications of ‘individual items. The
remainine items were divided equally ameong the two raters for. class-
ification. Discussion occurred for any item iﬁ question and-for the
overall classification, In addition,.York UniVersity's item classifi-
cation was obtained and was considereé in deliberations abbut the
classification of individual items. Tn this way, validity apd

reliability sufficient for the pﬁtposes of the study were achieved.

x
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Nevertheless, the classification procedures do not permjt a statistical

estimate of reliability, hor do'they carry any more validify than .can

be attributed to the qualifications of the raters

YUBAT Reltabtutty ‘ -
.

YUBAT reliability was estimated by appraising the developmental

-

and post-test analysis procedures used by “York University.' Details
about these procedures were obtained from a 1973 report1 by D. Farquhar,
a member of the York Biology faculty, and from interviews with Dr.

Davey and Mr. Farquhar. The appraisal was made according to the
technical recommendations for achievemeut tests of the Committee on
Test Standards, AERA.Z2 These recommendations speclify the following

procedures: - £

W\

. 1) determining the objectives to be measured;
.t 2) selecting suitable methods and techniques;
' 3) developing a ‘pool of items;
4) having items reviewed by qualified persons;
5) administering experimental forms; and
6) selecting items for -the final form. .- -

REPRESENTATIVE COURSES OF STUDY

N

The original contract called for an assessment_ok the YUBAT '"'in
the light of. . representative courses of study. 'Two sources of
information were used for this assessment. Printed materials outlining J
the grade 13 Biology courses of study were obtained from twelve schools
in which YUBAT was adminfstered. In addition, information on courses
of study was collected in Section III of the survey instrument,. Here,
teachers were requested to describe their grade 13 Biplogy programs
according to the Guideline Unit Analysis Framework derived from the
1964 Department of Education grade 13 Biology curriculum guideline.

\

1D. Farquhar, York Achicvement Test in Biolaegy (Toronto: York
University Informal Report, 1975).

2American Educational Research Association and yational Council on

Measurements Used in Education, Techntcal Recommendations for
Achievement Tests (Washington, D.C. National Education Association,

1955) .
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Pmnted Cou.rse Outlines

Prid&ed grade 13 Biology course outlines were obtalned from the
following twelve Schools: North Toronto Collegiate Instltute, David
and Mary Thoésdo CoIleglate Instltute, Agincourt Collegiate Institute,

¢t Sir Wilfrid Laurler Collegiate Institute, Newtonbrook Secondary School,
'Bramalea Secondary Sthool Woodlands Secondary School, Earl Haig Colle-
giate Institute, Vaughan Road Collegiate Institute, C. W.‘Jefferys

Secondary School, Weston Lollegiate IHSCLCUCE, and Parkside Colleglate

N

Instltute. : > . ' o
. R . . N

The printed course outlines varled con51derably in detall and
ranged in length from two pages to- two rather thlck s tudent handbooks.
One outline was received in the form of a handwrltten letter to the
investigators. The information contained in these outllnes was, for
the most part, a list of content Lopics. In some cases the number of
~periods or lessohs devoted to each topic was given. In addition, some
outlines contained textbook chapter references. Most of the program
outlines.omitted statements -about gcals, methodology, influences on

program planning, and evaluatioh. i

It was decided that the printed course outlines were too limited
and variable when compared to the survey instrument section on program
to warraﬁt detailed analysis. However, because the instrument did not

~yield much information on teacher emphasis on Hoﬁeostasis and only /
sketchy information on Biochehistry, the printed ovtlines wége analysed

<

for their relative emphases on these two topics. L
. . :
Survey Instrument s
Since survey instrument responses were computerized, all teachers
who had used YUBAT were surveyed on program, rather than the ten
teachers as originally proposed. The program questlon areas, along

with the applicable survey item numbers, are presented in Table 1.

<X
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TABLE. 1

Classificatlon of Sur vey Instrument Items
on Characteristics of Teacher$' Programs

.Snb—Togics ‘ . ) ‘ . - Item No.

- ,

GoAlS . + a e b e e e e e e e e e e e e e e e o120 - 12,8

-

Content of grade 13 Biology . « « « . - . - }/, R 40.1 -~ 40.57,
41

Cdgnitive level of instruction. .. .(. C e e e e e 40.1 - 40.57,
. , : 41 .
Course development. . . . . . I A 9.1 - 9.11 ;
Pﬁerequisites s S
Resources . e e e e e T e e e e e v e e e e e e 13.1 - 13.8, -
. ’ ] . ) : }4' .
Evaluation ofhstUdent ptdgress.'. N T T 15 - 17,
’ R : - - : . ’19.1 -~ 19.13

REPRESENTATIVE BIOLOGY TEXTBOOKS

The conttact called for an assessment of YUBAT in terms of,
representative grade 13 Biology textbooks. Three books — by Penny &
Waern, Galbraith & Wilson,, and Moore et aZ.l~ were selected from Ciccular
14-1 ,’ ' . ) . .
- (1) Penny, D. A., and Waern, R. Biology: An Introduction to .

Aspects of Moderm Biological Science. Torontﬁ Sir Isaac

Pitman (Canada) Limited, 1985.

(2)- Galbraith, D. I., and Wilson, ‘D. G. Biologicul Science:
" Prindiples and Patterns of L fe Toronto: Holt, Rinehart
_ and Winston, 1966. ‘
¢3) Moore, J. A., &t ul. Biological. Scienca: An Inquiry into
Life. 1st ed. New York: Harcourt Brace Jovanovich Inc.,
1963. (Known also ‘as B.S.C. S. - Yellow) .

_ Surveyed teachers were askéd to identify textg_psed, and it appears’
that about half of the surveyed teachers use one of the books chosen

(see item 14 of ‘the survey instrtment)

Textbook content was classifieq eccording to the Guidelipe Unit

Analysis Framework and acc0"ding to the six selected content emphases,

> ‘\

7

ypntario Ministry of Education, Czrcular 14 Textbooks (Toronto, 1977),
p. 115. N \ -

€Yy ™
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by page listing. Pages were counted and converted to a percentage of

‘the total book devoted to the particular unit and sub-unit. Textbook

\

analysis was cqnducted by Dr. Ben-Peretz, selectively {ested for
anuréc§ by Dr. Connelly, and reclassified by Dr. Ben-Peretz. No
attempt was made to count partial pages or to'separaqe multiple
sub-units treated on a page. Nevertheless, it ig dedmed that the
reliahility of textbook fopical analysis 1s appropriate to the purpoées

of the study.
PTEACHER USER JOPINIOfN

The contract specified that teacher opinion on the Qalue of the
Test, 1its influencé oh curriculum, and its use in the schools be
assessed. That was accomplished by the development of a survey
instrument which was circulated to =11 teach;;s who, accqsding to

L

records at York Unive¥sitv, had used the Test.

In addition, as noted above in the section on representative
courses of. study, thie instrument was used to gather program information.
Additional teacher opinion was obtained through interviews with YUBAT

development teachers. This information is pr.marily of value in

‘determining the purposes of YUBAT and is, accordingly, described

A
later in the appropriate section.

The Survey Instrument

Development: A preliminary draft of the instrument was developed

by the investigators. This draft-version was administered to three

'teachers, each of whom was interviewed for K aboc.t an hour and a half

fqllowing administration of the instrument. The three teachers were
asﬁed to make notes and comments on the instrument. The interviews
were designed to review this information and also to determine,’ through
a‘hetailed iﬁveStigation of teachers' nse of YUBAT, whether major areas
had been omitted in the instrument. In additi&h, Ministry officials
were consulted about the draft version to ensure that major areas had

not been omitted. buggeqtlonq and revisions from all of these sources:

were ipcorporated in the final verqlun of the instrument.

Q <
ERIC i - ' -
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Survey Procedure: One hundred and eight copies of fthe surve
R & p

* instrument were mailed. Survey instrumenté were numbered to identify
teachers who did not return their copies. Each teacher also received
a pqstage—paid return envelope and a covering letter which explained
the purposes of the survey and which reqhesged.a ten-day turn-around
périod. Courtesy copies of the instrument weoe senk to Dr. Davey
and -Mr. Farquhar. Three weceks after t‘hé\ first mailing, those copies
not yet received were identified and reminder letters were sent out.
Sixty-seven usabie copies weré*ultimagely received. This represents
onlv about'two—thirds of the total population and presents a possible
problem with the validity of the sample. 1Ideally, non-respondents
would hav; been sampled to test the representativeness of those who
did respond. For purposes of this study, however, the procedure was

kij not follpwed, since the original contract’ was concerne;Lmore with the

range of responses than with a precise statistical bre down of users.

Tlassification of Surveyv Instrument Items: Table\k classifies

instrument question items according to topic, sub-topic, and question

item number. -
Data Analysis: The data were computerized and simple frequency

(f) and percentage of respondents (%) for each response category were
tabulated. The complete set of tabulated ddta for both the ,teacher

opinion- and program information parts is presented in Appendix A.

ACHIEVEMZY . D8 D0mar Aoy

[ent lffleenton 20200 Lims ' o L o ,,.,'
There is, no definitive statement of the aiths for YUBAT and,
accordinglv, there is no simple-criterion for judging the extent to
which the Tcsb/is dchicving its purposes. Fortunately Dr. K. Davey
had ﬁaihpqiqu a comprehensive file on YUBAT since its inception, and
this was kinély civen to the investigators. This ‘file, along with
interviews with Dr. Davey and Mr. Farquﬁar and with YUBAT development
teachers, boecame th¢<basis for identifying.9‘vafieﬁy of possible
reasons for using YUBAT. The complete list is gi&en in the survey

. - instrument, item 35.4—33.17.23nd is reproduced below on page 15.
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v TABLE 2

0 .
Classification of Teacher Opinion Items in the Survey Instrument

Topic

Teacher perception of
the influence of YURAT
on- their grade 13
Biology programs

Teacher perception of

the influence of YUBAT

on students

Teacher reasons for
using YUBAT

- o

Teacher satisfaction
with YUBAT

Teacher views on the
application of YUBAT

Teacher ,views on
standardized testing
in general

Characteristics of
teachers' program

b

Sub—topics

Course planning. . . . . .

Preparation of students.

Principal requests for
special preparation .
Student requests for

- special preparation . .

Testing. . . « « « « =+

<

Student enthusiasm for . .
Student receipt of test
SCOTES. .+ o « = =« o « &+ =
Future interest in biology
Standardized testing in
general . . . +« « « + . .

Student reasons.

Teacher reasons. . .
Program reasons. . .

Test characteristics . . .
Student achievement. . .
Teacher effectiveness.
School program . . . . . .
GCeneral., . .« « « « o o +

. . . . . . . . - -

Influence on program

Student benefit. . . . . .

Testing practices. . . .
Standardized test
preparation . . . . . . .

Goals, . « « « . .
Content of grade 13 -
Biology . . . . + <« .

Cognitive level of
instruction . . . .« . .

Course development .
Prerequisites. . . . . . &
Resources. . . « + o .

Evaluation of student .
PrOLYECSS. « o o o«

Item No.

9.10, 20.1 -
20.3

23, 24, 25

36.1 - 36.3

37.1 - 37.3

38

32

33

34

22, 30 \

35.1, .72, .3,
b, .6, .9,
11, .12, .13,
.14, .16

37.7 o

35.5, 35.8,
35.10, 35.15

27.1 - 27.7

27.8

27.9

27.10

26

28, 29, 30

20.1 - 20.3,
21,1, 21.3

22

30

31

12.1 - 12.18

40,1 - 40.57,

41

40.1 - 40.57,
41

9.1 - 9.11-
10, 11

13.1 - 13.8,
14

15, 16, 17,
19.1 - 19.13




York 'miverstty Records

A chronological chart based on file memoranda was developed to
t;ace YUBAT aims appearing in these files. The aims so obtained are
primarily from the point of view of York University. Records on school
and teacher users, Test item classification, and statistical analysis
of preliminary test administration were also made available to the

investigators.
. York University Biology Faculty Ivterviews

In order to identify York University's current view on the aims of
YUBAT and also to identify the extent to which York's aims for YUBAT
have been achieved, Dr. Davey and Mr. Farquhar were interviewed
together in an unstructured setting on two separate occasions. On

both occasions time was generously given.l
Toqoher Interviews - YUBAT Development Committee Members

Four teachers from the YUBAT development committee, were interviewed
by telephone. It was not possible to obtain an interview with the fifth
teacher within the time constraints imposed by the study. Eight
questions were asked:

(1) What were the reasons you had for getting involved in
initiating the Test? '

(2) Wwhat goals did you anticipate would be achieved by the Test?
(3) Would you supplv details about how you used the Test?
(4) For which cognitive skills were you testing?

(5) What is your opinion about the success and/or failure of the
Test?

(6) Has vour use of the Test any implications for your own
program? o

(7) wWhat are your general views about testing?

(8) Have vou any other comments to make?
Teacher Usar Oninion on Possible Reasons for Using YUBAT

Based on York University records and interviews with teachers and
York University faculty, seventeen possible reasons for using YUBAT were

identified? Teachers were asked to rate these reasons In the survéy

1, . - .
The investigators note that York University personnel were generous
with their time and their help in supplying long buried information.

14
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instrument, item 35, found in Appendix A, pp. 76—78. The~geventeen
) ’ ¥
reasons are:

15.1 measures the level ot achievement for individual students;

35.2 helps in guiding students into appropriate rost-secondary
programs;

35.3 compares your students' scores with those in other schools;

35.4 helps students gain a better understanding of their strengths
and weaknesses;

35.5 helps determine the significance to your grade 13 Biology
program;

35.6 a valid indicator of student learning;
35.7 a wvalid indicator of teacher competencc;
35.8 helps you pian your.course;

35.9 a diagneostic instrument for your student

35.10 serves to identify strengths and weakdesses in your grade
13 Biology course;

35.11 can ident{fy outstanding achievement at least as well or
better than you can;

35.12 serves: to select scholarship students in Biology;
35.13 provides a high level challenge to your students;
35.14 serves to encourage  young talent in Biology;

35.15 serves as a prototype to prepare you for a return to a
province~wide uniform Biology program;

35.16 provides for the possibility of some of your. students
gaining advanced admission status at York University;

35.17 no special reason but saw no harm in using the Test.
PRINCIPAL AND DUPA?VITORY OFFICER OPINION '

Telephone interviews were conducqég with seven principals and six
~upervisory officers in whose schools and jurisdiction YUBAT was
administered. In all cases a formal appointment was scheduled in advance
and the interviewee was told of the general purpose of the interview.

Two geneval questions were asked: ‘
tl) How valueble or otherwise is YUBAT?

(2) What is the potential value of YUBAT? .

Tsice a supervisory officer designated a sclence coordinator to

v

bé interviewed instead. This is indicated in the data section by
i . -
reference to, for instance, ''Coordinator B.". Interview results are .
summarized in paragraph form. Detailed reports of each interview are
1

available upon request.

0y



VOLUNTARY SOURCES

People contacted in the course of the research sometimes very
kindly offered information they had gathered on YUBAT usage. Informa-

Pl

.tion from two science coordinators is included in the report.

, In addition, one science coordinator issued an invitation to
the investigators to attend a meeting of Biology department heads in
order to ask two general discussion guestions:

(1) How valuable or otherwise is YUBAT?
(2) What 1Ls the potential of YUBAT?
The heads agreed that notes could be\taken and a summary included, with

confidentiality, in the research repon&.

AN
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ANAZYSIS OF YUBAT

cutdeline Unit Emphasts in YUBAT® !

Complete results of the classification of YUBAT items according to the

Guidel@ne Unit Analysis Framework are presented in Appendix Table 1. A

summary of the data is presented below in Table 3. Appendi .. Table 2
gives York University's classification of YUBAT items.
. TABLE 3
Summary of the Guideline Unit Analysis of YUBATl
, Content areas No. of Entries % of Total Entries
Unit 1: Characteristics of >
i Living Things 5 2
Unit 2: Cells 56 24
Unit 3: Organisms
(A) Zoology 71 R ) 31
(B) Botany 23 10
A 94 ' T 41
Unit 4: Classification 14
Unit 5: Interdependence 18
Unit 6: Heredity ) 31 13 -
Unit 7: Evolution 13 6
' " Total: 231 100

4lThe number of entries (N=231) exceeds the number of YUBAT items (N=212)
owing to the cross-classification of certain items.




Unit 3, Organisms,- 18 the most hea?ily tested area in YUBAT, with
Zoology exceeding Botany {n a ratio of about 3:1. About a quarter of
the Test is on Cells and about a sixth of the Test is on Heredity.
Less than a tenth of the Test is on each ofiEvolution, Classification,
Interdependence, and Characteristics of Living Things. Altogether <

these last four units make up less than a quarter of tne Test.

Four sub-units listed in_ﬁhe grade 13 Biology gﬁideline - irritability;
hisgory of classif&cqtion, application, and the influence of man -- are '
not tested at all in YUBAT (Appendix Table 1). An additional seven
SUb-units.are tested by only oﬁe item, and twenty sub-units out of

a total of 4. are tested by three or fewer items.

It éhould be recalled that the Guideline Unit Analysis Framework
contains sub-units listed as "added category" which do not appear in
the Biology guideline. These added categories were constructed in
order to unify items not readiiy placed in the guideline categories.
All told, 73 entries, almést a third of the Test items, fall in the -

-
added categories. In effect, these items represent an addition to the

guideline's suggested content.

York University's classification scheme for YUB

from that used in the present study. Nevertheless,(where possible, cross-—

checks with York's classific?tion were made, In e cases the
investigators differed with York's classification of a given item but,
on the whole, the two classifications supportvone another. . For example,
York's Zoclogy to Botany ratio is close to 3:1 and both systems list

fourteen items under Classification (called "taxonomy' by York).

Selected Content Ermphases in YUBAT

The item c¢lassification according to the six selected content

areas 1s presented in Appendix Table 3.- This information is summarized

below in Table 4.

. 18




TABLE 4

Summary of Six Selected Content Emphases in'YUBAT

' ’ ) Qumber of ( Percentage of
Content Emphg;is . Entries‘ i Total Entries
Biochemistr} 76 _ 36
Ratio of Zoology to Botany 94:34 2.76:1
Genetics 30 14

. Soientific Method : 16
Ecology ) 9 )
Homeostasis : 19

Sy

Approximately one=third of YUBAT items arei%iochemistry oriented.
The ratio of Zoology to Botany itéms is approximately 3:1. A little
over 10% of the items are oﬂ Genetics aﬁd less than 10% of the items test
each of Scientific MECgﬁdG Ecology, and Homeostasis. York University's
estimate of their emphases on Biochemistry and Homeostasis is slightly
lower and, for Ecology, is slightly higher (Appendix Table 2). The
areas of Scientific Method tested are limited to the use of the
microscope (items 89, 90, 97, 101, 102, 103, 159, 160, 161,'162, 178,

179), and to the use of control in experiments (item 182).

<

Cognitive Level of YUBAT

~ The classification of YUBAT items according to the Cognitive Level
Analysis Framework is presented in Appendix %able 3. A summary of the
data is presented below in Table 5. YUBAT is heavily weighted toward
lowér—level cognitive skills; the proportion of items measuring lower-~
level skills rarges from approximately 60% to épproximately 807, .
depending on the definition of "1owér and higher cognitive level."

.The percentage of total entries steadily decrcases from 59% to 1% as

increasing congitive level is measured.

“y -

19



TABLE 5 '

Summary of Cognitive Level Analysis of YUBAT1
Cégnitive Level Number of . Percent of Lower vs. Higher
(from Bloom, ed.) Items Total Items - CogniFiVe Level
| A B(%)

Evaluation . 2 1
Synthesis -~ 11 5 41 18
Application . 26 ‘ 12
Uﬁderstanding 49 23 82
Knowledge . 124 : 59 59

212 . 100 100 100

-
"

*Definition A, Knowledge compared with all other levels, is the simplest’
separation of lower from higher mental processes. Definition B, '
Knowledge and Understanding compared with all other levels, 1s based on
the fact that understanding as it is treated in Bloom may be considered
a lower-order cognitive skill.

Reliability of YUBAT

The reliability appraisal1 of YUBAT is organized according to the
six items listed in the AERA Standards.2

Determining the Objectives to Be Measured:
1) Cogaitive: Although the question of categorizing YUBAT

question items for "Understanding' based on Bloom's cognitive taxonomy

4
was raised ' during the construction of YUBAT, there is no evidence that

S 5
su-~h a categorization was made. o

hd ’I M ~

2) Content: Several different orientations for guiding the

development of question items by the development committee were tried.

1Material used in this appraisal was drawn from files helpfully provided
’ by Dr. Davey.

2AERA, Te chnical Recommendations.
3Bloom, ed., Tazonomy, pp. 186-193.

4K. G. Davey, Memorandum to Test Development commi t tee (Jaﬁﬁéfy Zégwiéig);“mm"-

p. 1.
5F§rquhar, York Biology Test (Informal Technical Report, 1975).




1

Item writers from the Biology faculty were asked tc Submit questionsl

reflecting what they felt was and should be covered in the Ministry of-
Education grade 13 Biology éuideline, even though the guideline was

seen to be too vague to be of.help in writing items.2

Item writers
from the development committee were asked to consider categorizing (
question items into content 'Areas" based on “"erade 13 Uﬁits (1-7)"
and on control "Processes."> However, there is no evidence that such.
categorizations or checklistings were-made.a. As well, there was some
discussion in the development commitfee over the extent to which items
would be factual (York faculty preference) or relate to more general
intelligence factors (;he teachers' preference).5 There 1s no
evidence that some or any of these orientations was used primarily.
The qpiy actual content division was by level of blological organiza-
tion - cell, organism, and population. Test items ;ere classified

N .

according to these lnvels intc three sub-tests. The items were aimed

at a 40% pass rate.

. Selecting Suitable Methods and Techniques: For measuring

achievement in grade 13 Biology, an objective test was constructed
consisting of multiple-choice items. The time allotted for taking the

test was two and a half hours.

Developing a Pool of Items: A pool of 800 items was developed by

”

the Test development committee.

Having Items Reviewed bygbua}ified Persons: Of the pool of 800
items, 212 were retainedjfor the actual test. The items were selected
and reviewed by the seven members of the Test development committee.
Allvmembers were from the fields of Biclogy or Bilology Education. None

was from the fileld of Mﬁasunehent.

lK. G. Davey, Memorandum to all York University Biology Academic Staff
(January 2, 1975), p. 1.

2Ibid.
-3Davey, Memorandum (January 22, 1975), p. 1.
AFarquhar, vork Rinlogy Test (Informal Technical Report, 1975).,

5Interview with K. G. ravay and D. Farquhar, York University, December 5,
1977.

o
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Adminlstering Experimental Forms:® (a) The Test was administered

——

to a sample of twenty-one students from thirteen classes, and "a Tew

merovements"l were made, No Information was provided explaining the

improvements or justlfying rhe sample size, nor was the sampling

method explained. Furthermore, there was no wide-scale pilot study

undertaken to check the quality of the Test., (b) A restricted
statistical analysis was done after the first administration of the
Test in May 1975, with 1120 students from 74 schools. This analysis
provided summary statistlcs for cach school, score ranks and
percentilesﬁfog each student, and a general item analysis. The item
analysis consisted of an indek of item dif%iculty and a discrimination
index (FDI).2 The FDI is an index of discrimination calculated as the’
difference in per cent between the upper and lewer 27% of the total
group divided by the percent of right answers for that item (if the

per cent was less than or equal to 50) or by 100 minus the per cent (if

the per cent was greater than 50).

Selecting Items for the Final Form: The information provided by

the item difficulty index and the discrimination index calculated after
the first wide-scale administration was not used in selecting items for
a final form. The sane test was used for three consecutive years, and

thus may have lost some of its reliability.

Given this developmental and statistical history, the reliability
of YUBAT¥remains in question. Further statistical analysis of
individual items and of the test generally could be based on the,
reéults obtained from the several test administrations. Test~
administration procedures were not, however, controlled from school to
school, and this lack of control would detract from the results of
further statistical analysis of existing data. Furthermore, prior to
the refinement of this test or similar ones, fest aims would
need to be specified agaihét which reliability and validity estimates

could be made. As is seen later in this report, test. aims appear to

.

lFarquhar. York Biolow, Teonot (Informal Summary Report, 1975), p. 2.

2 :
“peveloped by YUBAT test committee faculty members.

-



have differed from time to time. Seventeen possible reasons for using

the test have been identified by the Investigators (see pp. 76-78).

*

REPRESENTATIVE COURSES OF STUDY

Guideline Unit Ewphasis in Courses

)
The survey instrument contained the Guide: ine Unit Analysis
Framework (Section III) in which teachers we. . "d to indicate the number
of &lass periods per course allocated to each - - -r< unlts and sub-units.

This information was converted -to a perdentagq of course time
allocated and is presented in Appendix Table 4, A summary of these

~ data 1s presenteed below in Table 6.

TABLE 6

Shmmary of Guideline Unit Analysis of Courses of Studyl

Percentage of Course Time Allocated
Contenk_Areas Base A i Bdse B
-~ \ ————— ——————
Unit 1: Characteristics of
Living Things', 5 . 6
{ .
: Unit 2: Cells ‘ 15 . 15
Unit 3: Organisms .
(A) Zoology - 33 . 33
N (B) Botany . .13 i 13
' . . 46 C 46
Unit 4: Classification ; 2 » ~ ' 3 e
. e ) -
Unit 5: Interdependence 7. ; 9
Unit 6: Heredity 12 f ‘ 1.
N
Unit 7: Evolution _4 ) 3
‘ ~Totals:3 91 .97
. ;l; ' L ad
1

Data base A 1qdicates the average amount of time spent by all teacher
respondentsoand includes those who did not treat the unit in their
course. - . .
2 )
Data base B Lndicates the average amounrt of time spent on a particular
unit by only those teacher respondentis who treated the .topic in their

course., v 4
¢

3The figures do not total 100% because three non-guideline units were
added to the Gui line Unit Analysis Framework in the survey
instrument. Time allocated to these in respanding teachers' courses

accounts for the®*remaining percentages.

2
R
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‘All éf thé upits and sub-units are treated by some of the teachers
(Appendix Table 4). However, our raw data shqw that many teachers did
not cover at least one of the sub-units. As 1s seen later in this .
report, most teachers treat grade 13 Biology 4s an advanced course with
préreqdisiteéa buideline units not treated by them in grade 13 are
already;treated in a prior course. AS seen in Table 6, these course

omissions by individual teachers did not significantly alter the
[N . F]

-

average amount Qf time teachers spend on guideline units.
. M i

Almost half of the teacHers' time (46%) is spent on the study of
Organisms. Cells and Héredity receive almost.equal time - each
approximately 157. Less than 10% of the course is, on average, given to

~
each of Living Things, Classification, Interdependence, and Evolution.

\ -

Sele  ted CﬂntunﬁlﬁMphasfs in Courses

The/}esults_pf the analysis of the teachers' cou}ses of study for
emphasis on Zoology vs.‘Botany, Cenetics, Scientific Methoa, and
Ecology are pfesented in Appendix Table 4. The results of the analysis
of the 12 submitted coursevputlines for their emphases on Biochemistry.
and Homeostasis are bFesented in Appendix fqble 5. This information is

summarized below in Table 7.
TABLE 7 ' -

" Summary of Six Selected Content?
Emphases in Courses of Study

Content Emphdseé. ‘ ‘ Course Coverage 7
Biochemistry 7 28
Ratio of ioology to Botany 2.54:1
Genetics ‘ ‘ 12
Scientific Method - \ 3
Ecology | 7

1

Homeostasis

lThe figurég‘for'Biochémistry and Homeostasi's are a rough approximation
bascd on the analysis of submitted course outlines (see Appendix Table

5). The data for the remaining four areas were collected in .the survey
instrumen:’ d the flgures accurately summarize responses.

L}
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]
Biochemistry is heavily stressed in prade 13 Blologv - about one-

quarter to one-third, of the course. It also appears from Appendix Table

.- ~.
5 that there ls considerable variation from school to school, with one

course outline indicating no emphasis on Blochemistry and ove indicating

an emphasis as high as two-thirds. 1t is int‘urus.;tiin;;'t'n -mote that

the program with no Blochemistry contalned units on animal behaviour and
embryology, neither of which was found in any of the qther outlines.

In additiom, this outline appeared to have a more heavy waphasis than®

did other programs on EBcology, Genetics, and pFvolution.
“

GCenetics recelves a fairly extensive treatment (127). Ecology,
Homeostasis, and Sclentific Method have less than 10% course, time given
to <«iach, with both Scientific dMethod and llomebstas ls recelving very C
little attention. According to the submitted course outlines (Appendix

Table - 5), nine of the twelve do not treat Homeostasis at all. Only one

C b
)

For each unit and sub-unit in the Guideline Unit Anal‘éis

course appearcd to treat Itomeostasis in depth.

R . . . N . 4 oL o L . N : . oy
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Framework, surveyved geachers werodasked to specify .the cognitive level
attained with their last ,L;ra/de 13 Riology class. The results are
presented in column 2 of the survey 1nerument,’j which shows the frequency
and percengage of responses on ltems 140.1—:40.‘147, beginning on page 82 in

Abpendix A.  This information is summarized below in Table 8.

There are no striking differences among guideline units in the
cognitive levels teachers think they achieve during instruction.
Units 1 and 7 show the lowest level of achievement, with approximatelyv
407 of the teachers achieving higher cbgnitive levels. Approximately
60% of the teachers reportedly achieve higher cognitive levels in

Unit 2 and Unit 3(A).

Much of the vari‘aL‘ion in cognitive level achievement for units can
be accounted [or by the.amount of time spent oOn each unit. Teachers
report that a higher cognitive level has heen attained by their ° *

students 1n units on whi.h they have spent more time. For instance,

- /
teachers spent 7367 of their time on Zoology, and 687 ese eathers

{
expect their students to achieve higher cognitiy levels™in Zoologv.
Correspondingly, lower ‘cognitive levels are g pected by more teachers

in units where thev spend little time. TFor/example, 61% of teachers

b /



expect thelr Qtudents to have attained lower cognitive levels in
Evelution, yherc only 4% -of teacher time was spent. &‘poasihle
idconsistoncj fn this trend appohrs in Uatf &, with u\)eugr vs, higher
cognitiﬁe 1c§e] ratié of about 1l:1, even though teachers spent only

27% of their course time‘on this unit.

Overall, teacﬁérs claim to spend close to 60% of their time
. achteving higher cognitive levels, a figure which 1s str?kingly at
odds with the cognitive level balance 1in YUBAT. Teachers report that
cﬂose to 20% of éourse;time is spent on synthesis and another 77 on

evaluation.

¢ y\(durse Characteristics

Data;dn this section are presented in Appendix A. Course
characteristics_are presented under the headinés of goals, course
development, prerequisites, resources, and evaluation. Survey:
{nstrument item numbers for each of these headlngs are listed in Table 2

and appear below' in parenthesis.

Goals: Teachers bellieve gheir students should develop an attitude
ot scientific inquiry (12.1) and an understanding of scientific method-
olog¥ (12.2). Half or mure of the-teachers noted each of the five .
listed inquiry skills as of either "considerable'" or "a great deal' of
{mportance (12.3.1 - 12.3.5). Skills aiding inquiry are also highly

. raggd bykEeachers. Sixty-eight per cent of the teachers valued the
student's capability in using a variety of laboratory equipment
"considerably'" or "a great deal' (12.8). In the same cateBories 68%
also favbured the student's becoﬁing‘ab]e to utilize a varietyv of
laboratory procedures, texts, and techniques (!” 9). Familiarity with

use(ﬁf the microscope was an aim rated very highly by 82% of tﬁe

responéents., - .

TLe ;eading by studenés of specialized research and layman journals
in bldlogy was not highly Jalueﬁ. The majority of responses fell in the
"not &t all" to ''somewhat'' categories: layman journals —;95% (12.12);
speclalized research journals - 91%-{}2.13); and regéarchapapers -~ B3xz
(12.14). oOpinion on the point that students "should be able to write a
discursive account of a problem in an area of biology'" 1is modally
represented under "considerably,'" at 347 (12.17).‘ This form of

expressing bioiogical knowledge is considerably different from the
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Coorse Tnstraction

. 1
Summary aof Cognitive Level Emph .oicdoan
Cognitiive Loevol

b
Course Emphasis

Cognitive Level”

(3 Respondents) (% Course Time)
Lower Higher ) Tower ’ Higher
Vg
m o
=l 5 o
™| 0 : ]
Vi) % o 4] t) @ E g " 8
o] L2 I is o d i) - -
=) ) o ) Ie] e} +J o) 0] +
[i}] ul ] <) [14] i) T 0 O ]
— Mo A .C: al — ] - b s)
z LU e B B B x ) = a —
g | dla s o . of Course 9] el ¥ o )
SUE |3 . ‘ 3 5 ks [o% - >
Content Area : D[R M Time spent ) & ) i
Unit 1:
Characteristics
of Living Things 30 30 1 3L 9 1 o 1.8] 1.8/1.91 0.5 1.0
Cells L3 fes | saf 27 2 17 2.2l 4.3|5.61 4.6 0.3
Unit 3: ) 1 ’ L
Organisms ‘ .
(A) Zoology 7425 0340 25 9 36 2.5 9.0(12.4 9.0 ] 3.2
(B) Botany |20 (33 7 s4f 12 14 2.0 4.3] 4.41.610.1
unit 4: . ’
Classification 32 120 }ulll' 2 2 rou 6| 0.4 0.74.0.2 .04
Unit 5: P! .
Interndependence 1720  2& 150 12 8 1.4} 2.3 2.201.2 (1.0
{ 1
Unit 6: : ; ;
Heredity 12§31 * 331 18] o 13 | l.ey 4.0| 4.6/ 2.1 {0.8
. !
Unit 7:. _ ! ‘
Evolution 21 137 jZLilS 1 4 1.0} 1.5} ©.8/0.7 04
| |
~ | L " |
' Lo Sub-Total:| 13.7]27.6]32.419.9 | 6.5
- 1 }' ~ I
; Total: 41.3 58.8
S |

[

lThe average purcentage of teachers for each cognitive level Unit entry
1s a simpie average of the sub-unit percentages. (Ses ApPendix A.)

2Lowér and higher cognitive level are spécified by definition B, Table 5.

3Since Table 6 duemonstrated that the two methods of calculating percent time
given to each unit did not yield signifi. .untly different results, only

one method of calculation is used. The % of Course Time Spent entries

are calculated by multipiving the Base A data in Table 6 by a factor

of 1.1 to bring the total to 10J4.

4The course emphasis on each cognitive level 1s fcund by multiplying the
percent respondents for each cognitive level by the % of Course Time
spent.
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raltiple—=chofce form dictated In YUBAT. The development of higher-order
cognitive skills s valued positively as well., For instance, "somewhat"
and "cons!derably' account for 617 of the responses relating to
"applications of the principles of blology'" (12.4). Furthermore, 57%

of the esponses fall in these categorles in relation to the "historical

development of the ideas and concepts of blology" (12.5).

Course Develo  went: The factors which were of 'considerable"

influence in teacher course development are the subject matter .
backgrounds of students (9.2), Circular HS1l (9.5), and the grade 13

. Biology curriculum guldeline (9.6). Those with "somewhat' of an
influence were interests of students (9.1), courses taken currently by
students (9.3), Iinformation on future courses, programs, and career
choices of students (9.4), the teachers' special interests or training.
(9.8), and the content and approach of principal texts (9.9). »
Considerations which had very little influence on teachers' course
development were the course outline assigned to them (9.7), and YUBAT
(9.10). Thus, teachers claim their courses are built mainly around
their students and what the Ministry authorizes. Other concerns taken
into account are their own interests and availablevresources. .They
reportedly resist external influences. There is considerable variation
in individual teacher responses, and each factor was noted by some
teachers as having no influence and, with the exception of YUBAT, by

other teachers as having a great deal of influence.

Prerequisites: Eighty per cent of the teachers claim that the
reason thev occasionally pay scant ;ttention to some grade 13 guideline
units is that the material is covered in other courses (41). Therefore,
it is not surprising to find that for 097 of tHe teachers, prerequisites
or corequisites are strongly recommended for students takipg grade 13
Biology (10). Chemistry was the most frequently mentioned‘co— or
prerequisite (81%), followed by Biology (60%) and General Science (27%).
Very few teachers, less than 6%, required any one of Physics, Mathematics,

or Biochemistry.

Resources: Textbooks are the main course resource (13.1) and are
used "considerably'" or "a great deal' by 767 of the respondents. Of the
three main texts analvsed by the study (see section on representative
textbooks) nine teachers use Penwy and Waern,éﬁagee teachers use Moore

ot 12, (BSCS Yellow), and 35 teachers use Galbraith and Wilson.

g 28 ’
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Of the other texts used, Kimball was the choice of 34 teachers and BSCS

-

Blue was identified by seven teachers (14).

Textbooks afe supplemented to a considefable or greater extent by
other textual material by 57% of the teachers (13.2)§ by mimeographed
notes by 38% of the teachers (13.3); by reference books, dlctionarles,
ency~lapedias, and journals by 37% of the teachers (13.4)3; and by
aud- -visual aids by 42% of the teachers (13.7). -Laboratory and/or
computer equipmc¢  is similarly noted by 32% of the teachers (13.6).
The least used resource was "individualized learning packages,' with

"hot at all" as the modal choice by 47% (13.5) of the teachers.

Evaluation: The majority of teachers do not favour individualized
student prog;ess, with 30% choosing 'not at all" and 33% choosing "a
little' (15). Most of the remainder, 32%, are in the 'somewhat"
category. This may increase the possibility for students to do well on
YUBAT, as the Test is a one-chance, one-mark situation. Students
progfessing at their own rates would likely have more than one chance

to be assessed prior to a mark being assigned. These students might

find the YUBAT testihg situation somewhaﬁ\intimidating.

. Excluding from the count six teachers in whose schools there is no
final exam as a school policy, 54% of teachers say that it is "possible
for students to be exempt from writing the final examination in grade
13 Biology on the basis of term work,'" whereas 37% say this is not
possible (16).‘ The main basis for this exemption is ''written tests,"
at 867. oOral and written tests are used by 11% of the téachers and 3%
use the student;' research program performance (17). From this evidence
it would appear that teachers emphasize formal testing and that

student.. should, in general, be reasonably well prepared for the writing’

of YUBAT.

Wwhen teachers were asked to break down the components of the
students' final mark (19), final examinations were the largest component
(19.1). . Still, only 29% of the teachers used the exam for over 60% of
the final mark.} Most teachers assigned over 20% of the final mark to
each of ginal examinations (19.1), mid-term examinations (19.2), aad
other written tests (19.3). About 207 of the teachers used student
papers to assign 207 oY more of the final mark. Once thece factors are
accounted for, however, there is very little other influence on the

stuaents{ firal grade, including oral tests (19.4), student projects

2 4,




(19.6), group work (19.7), problems and exercises (19.9), laboratory
and/or class participation (19.10), effort (19.11), attendance (19.12),
and other (19.13).

THE CONTENT OF REPRESENTATIVE BIOLOGY TEXTBOOKS

cuideline Unit Emphasis of Textbooks~

The content of each of the three textbooks analysed with the
Guideline Unit Analysis Framework is presented in Appendix Table 6. As
in other applications of the Framework, categories were added to permit
a complete content classification. Results are summarized below in

Table 9.

TABLE 9

Summary of Guideline Unit Emphasis in Three Textbooks:
Percentage Page Count
L

Content Areas o Penny & Waern Galbraith & Wilson Moore et al-
A % %
Unit 1: )
Characteristics of -
Living Things 8 11 18
Unit 2: ) - :
Cells . 20 11 14
Unit 3:
Organisms R
(A) Zoology 22 ] 27 21
(B) Botapy 16 21 9
38 48 30
Unit 4: .
Classification ) 9 . - 3 1
Unit 5:
Interdependence , 4 7 11 12
Unit 6: )
Heredity 8 7 11
Unit 7: ’ -
Evolution o 8 7 14

All three books stress the study of Organisms; a little less
than a third of the Moore book and about a half of the Galbraith and

/ilson text focus on this unit.




Cells are the second most emphasized unit in Penny and Waern, and
for Moore it is the Characteristics of Living Things, while Galbraith .
"and Wilson give equal time to Characteristics of Living Things, Cells,

and Interdependence.

With the exception of Classification, which it bangly emphasizes;
Moore more nearly balances its treatment of the guidellne units than do
the other two texts. Penny and Waern and Galbraith and Wilson are
fairly similar in their text treatments of guideline units, while Moore
tends to vary, especially in its treatment of Organisms, Classification,

the Characteristics of Living Things, and Evolution.
Selected Content Emphases of Textbooks

The calculation of the six selected content emphases in each of
the three textbooks is presented in Appendix B. The results are

summarized bglow in Table 0.
TABLE 10

Summary of Selected Content Emphases in Three Textbooks
Percentage Page Count

Content Emphasis Penny & Waern Galbraith & Wilson Moore et al.
(%) (7 (%)

Biochemistry © 209 22 ' 19
Ratio of Zoology to

Botany 1:1 1:1 . 2:1
Genetics 8 7 11
Scientific '
Method low moderate high
Ecology 7 11 B 12

=4

| ]

Homeostasis 2

Fenny and Waern is the most Biochemistry oriented text and Moore
the least. Moore has about twice as much emphasis on Zoology as on
Botany, while the other two books only slightly emphasize Zoology over
Botany. The textbooks are more or less similar in their tteatment of
Genetics and of Homeostasis. Homeostasls has a low overall’emphasis in
all three books. Moore's is the only one of the books to have a high

emphasis on Scientific Method. This book has the most emphasis of the

three on Ecology.

O




YUBAT COM?ARED WITH CO&ESES OF STUDY AND TEXTBOOKS
The first research task was to examine and assess YUBAT in the .

light of the provincial grade 13 Biology curriculum guideline, represen-

tative courses of study, and representative textbooks. Our discussion 1is

or "zed according to the relative emphasis in ali\B{‘Ebes on guideline

units, selected content emphasis, and cognitive level of achievement.
Guideline Unit Emphasis
The emphasis on guideline units in YUBAT compared with the teachers'
courses of study and with the three textbooks is summarized in Table 11.
TABLE 11

Summary Comparison of Guideline Unit Emphasis
in YUBAT, Courses of Study, and Textbooks

S Iw [5% /)
~ 0 A rﬁ""’ ~ O “.
&y I F [ &5/ o &
= Sl pd /o N
5 /55 §L /TS
Content Area P S /8 [(F e [ 8
% A % % %
Unit 1: Characteristics of
Living Things 2 5. 8 11 18
Unit 2: Cells g 24 TI3 | 20 11 14
Unit 3: Organisms
{(4) Zoology 31 ¢ 33 22 27 21
(B) Botany 10 | 13 16 21 9
Unit 4: Classification 61 21 9 3 ] 1
Unit 5: Interdependence - 8 7 7 11 12
Unit 6 Heredity ) 13|12 8 7 11
Unit 7: Evolution 6 4 8 7 la
Totals: 100 |91 | 100 100 100
lSee Appendix Table 1.
2See Appendix Table 4.
3See Appendix Table €.
4See Appendix Table 6.
5See Appendix Table 6.
&
£
> % o
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 YUBAT and Courses of Study: It appears that with the exception of

the study of Cells, YUBAT items are concentrated in the same content
areas and in closely the same proportions as 1is grade 13 course time.
Teachers do not emphasize the study of Cells quite as much as does
YUBAT, and there is also some indication that Classification is in

a similar position. Nevertheless,'the-striking feature of the
comparison is that YUBAT closely fits teacher program emphasis on

Ministry guideline units.

YUBAT and Textbooks: There is variation from book to book, and

partly as a result of this the comparison of textbooks with YUBAT is not

as clear as it was with teacher programs, where variation was obscured by
averaging all program data. Nevertheless the overall impressidn is that

two of the textbooks are closely related to the YUBAT emphasis on guide-
line units. The textbooks have considerably more emphasis on the Charac-
terlstics of Living Things. Two of them have less emphasis than YUBAT

on Cells and Classification and they all have somewhat less emphasis on

Organisms. Penny and Waeru is the most similar in efmphasis to YUBAT and

—//// Moore €t al. the least.

YUBAT, Courses of Study, and Textbooks: On balance there is a great

deal of similarity among YUBAT, the courses of study, and two of the
textbooks in their emphasis on Ministry of Education guideline units.
With the possible exception of YUBAT's high emphasis on Cells there are
"no striking differences between YUBAT, the courses, and two of the text-
books. It should be noted that the grade 13 Biology guideline units are
not given a balanced treatment in YUBAT, courses of study, and textbooks.
- The idélineg does not specify what relative emphasis the units should - R
achljte, and it is therefore impossible to Judve whether the im-

balance is a matter of concern from the point of view of policy.

We noted one other overall discrepancy with the guideline during
Qur study In order to classify items, course content, and pages pro-
perly, it was necessary to. add categories. Table 12 summarizes the per-—

centage of content ,covered by our added categories.

From Table 12 it can be seen that from a third to a half of our
classifications were ﬁade,by categories added to the guideline. YUBAT,
the courses of study, and two of the textbooks have about 30% more sub-
unit topics ktnan are speg%fied in the Biology 13 guideline. Moore et al.

. -
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TABLE 12

™

Content Additions to Guideline Units for Complete Classification of Items

Material Analysed . %
YUBAT 32
Courses of Study ' 31 .
Textbooks:
Penny and Waern 26
Galbraith and Wilson ' 32
Moore et al. 50

is, again, thJ\QFe textbook which differs significantly in that 50% of
its content is not listed in the guideline. Since grade 13 Biology_
almost always has prerequisites, these added categories are perhaps not

surprising; students may have already covered the added categories in

earlier grades.

Selected Content Emphases

The relative emphasis on the six selected content areas in YUBAT
compared with the teachers' courses of study and with the three text-

books 1is summarized in Table 13.

TABLE 13
; Summary Comparison of Selected Content Emphases
J in YUBAT, Courses of Study, and Textbooks
/"- .
(1w
Oy = -
- & o S R /Cf p? wib
= v 5 E f o [*) 5
g /g4 §'m Ny @ Oy
- N o jFe [ 8L (9 Jf S0
Content Emphasis - JA L?_z_ Qg [ 9= Z
Biochemistry . ) . 36 28 29 22 19
Ratio of Zoology to Botany 2.8:1 {2.5:1} 1:1 |1.3:1}2.3:1
Genetics 14 12 8 7 A1
Scientific Method : -8 3 | low | mod.| high
Ecology " 4 7 7 11 | 12
Homeostasis . . 9 1 2 2 1
] -

See Appendix Table 3. ‘ ‘(
See . Appendix Table 4.

See Table 10.
See Table 10.
See Table 10. . : 4‘;

34

(0 I A N




YUBAT and Courses of Studff/’;;\géneral YUBAT shows a similar pat-

tern of emphasis to the teachers' courses of study. Both are high on

Biochemistry, both exhibit about the same emphasesﬁon Genetics and ébOut
the -.me ratio. of Zoology to Botany, and both have a low emphasis on
Scientifié Method, Ecology, and Homeostasis. However, even though

the balance is similar there are certain notable differences. YUBAT
has more emphasis on Biochemistry, Scientific Method, Qnd Homeo—
stasis and less emphasis on Eéology than do the teacheré' courses of
study. It would appear that the emphasis on Biochemistry in YUBAT

is excessive and that the extra YUBAT emphasis on Scientific Method
and Homeostasis is desirable. The teachers' courses of study seem
excéssively low in these latter two areas.‘ However, it is entirely
possible that the data collection procedure was not sensitive to those
two areas and that courses actually have more emphasis on them than

iﬁ shown. It should also be noted that teachefs report that these

areas are covered in prerequisite courses.

/ : .
YUBAT and Textbooks: Again, YUBAT shows a similgr pattern of

emphasis ta the textbooks. Biochemistry, Genetics, and Homeostasis

and Zooldgy compared to Botany are emphasized more heavily in YUBAT_
than in any of the three textbooks, while Ecology shows less emphasis
in YUBAT. It is difficult to directly compare YUBAT with the textbooks
for Scientific-Method. However, it would appear Ehat Moore et al. .
has a significaﬁtly greater emphasis than YUBAT. Overall Moore et ql:
is, again, the textbook least similar to YUBAT on the six content

emphases, while Penny and Waern appears to be most similar.

~ YUBAT, Courses of;Studx and Textbooks: On balance there is a

great deal of similarity in emphasis among YUBAT, the courses of. study,
and two of the textbooks. There are, of course, differences. YUBAT
‘stresses Biochemistry, Zoology over Bdtapy, and Homeostasis more thgn
do the courses and textbooks, but YUBAT has less emphasis »n Ecolegy.
With the exception of the Moore et al. textbook, Scientific Method

is not heavily emphasized.
Cognitive -Level Emphasis

' The cognitive level of YUBAT items compared with the cognitive

level achieved in courses of study is summarized in Table 14.

P .
1.
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TABLE 14

WSummary Comparison*of Cognitive Levels Emphasis
- in YUBAT and Courses of Study

Cognitive Level ' XUBAT o - Courses of Study+
% : yA
Evaluation - I 1 N , 7
Synthesis 54 18 20§ 59
Application ) 12 - . 32
Understanding,' 23). 82 ' 28 42
Knowledge : ' 59) - 14

*
See Table 5.
+See Table 8.

YUBAT and Courses of'Stddz; The cognitive level of YUBAT is strik-

ingly lower than the level teachers reportedly achieve.in,their teach-
ing. Eighty-two percent of YUBAT items test lower cognitive processes,
while teachers report that only 42% of their teaching is aimed at this
level. According to the teachers their teaching is reasonably well '

balanced cognitively, with most emphasis on the process of application.

These striking differences shouid,~however, be treated cautiously.
Given the teachers' reported satisfactipn with the various components
of the Test, it would appear .that teachers-did not detect the sharp
discrepancy between YUBAI and their own teaching. It may , in fact be
the case that teachers interpreted the cognitive levels- somewhat
differently than was intended by the researchers. ILf this is the ease,
it is possible thst;the_teachers—_progreﬁgmwbﬁidrﬁatmshow”ss”ﬁﬁﬁﬁ‘hféﬁéf;
order emphasis as reported. Without further validation research on the

use of cognitive level terms this question camnot be settled.
s

While the guideline does not specify cognitive levels precisely
as defined in this study, it is our strong impression from reading the

guideline that the policy intention aims at cognitive levels higher

)

than those tested in YUBAT.

TEACHER USER UPINION

Data for this section are presented in the survey instrument,
Frequency and Percentage of Responses, located in Appendix A.' Teacher

i ’

-« -
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user.opinion is summarized in the fiye sections below. Survey instru-
ment ftem numbers for each of thesé sections are listed in Table 2 and

'

appear below in parenthesis.

Teacher Perceptions of the Influence of
YUBAT on Their .Grade 13 Biology Programs

'a.ebmewhat eurprising 23% of the teachers. indicated~that YUBAT had
some ihfluence on their teaching (9.10).' One teacher rated the
influence as considerable. Twelve percent of these teachers rated
YUBAT as oaly having a.little influence and 77% indicated it had no ’
~influence at all. The Ministry O0f Education Biology Curriculum Gnide—
1£ne for 1969;was rated as having the highest influence (9.6) followed:
By Circular HS1 (9.55. In a related'question where teachers were
asked to indicate the importance of varinus reasons for using YUBAT,

40% of the teachers indicated that YUBAT could help them plan their
eourse (35.8), anc 61% of the teachers felt that it could serve to iden—
tify strengths and weaknesses in their grade 13 Biology course (35.10).
Interestingly, while only 5% thought that it would be of considerable or
greater help in the planning of their course, 19% felt that .it would be

a con51derab1e or greater help in identifying weaknesses in their coursef

Even though teachers reported YUBAT as having a fairly high level
of influence ~n the teaching of their course, they reported little‘in
the way of special preparation of students for the Test. Only 12% of
the teachers indicated that they occasionally made an effort. to pre-
pare students specifically for writing YUBAT (23), and only 8% of the
teachers indicated tney had conducted a special class to prepare stu-
dents for YUBAT (24). A smaller grouping, 7%, reported.coaching specific
students for YUBAT (25). Furthermore,'it would appear that neither
principals, department heads, nor students request cnanges in teaching
method (36.1, 37.1), content (36.2, 37.2), or mgtnod of student assess-
ment (36.3, 37.3).. Only 4% of the teachers indicated that s tudents
had requested a change in course ¢ontent (37.2) and only %Z indicated
that the principal or department head had requested any change in con- -
tent or method of assessment (36.2, 36.3). However, 18% cf the
teachers indicated that they had used YUBAT items in their own grade

13 Biology testing program (38). ' -

~

The picture changes somewhat when teachers were asked if they
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would change their program if they found that a standardized achievement
test used for admission at one or more universities differed in emphasis
from their own grade 13 Biology course (21). While 54% of the teachers

1ndicated that the standardized achievement test would have no influence
on their teaching method (21.1) and 64% indicatedigo notable influence :
on their method of s tudent assessment (21.3), enly 19% indicated that

they would not change the content of their course (21.1).

In summary 1t would appear that teachers are less than anxious
to modify their programs on the basis of "achievement tests. - fhey are most
likely to be influenced in content areas, less so in teaching method,

and still less in theéir method'of assessment. The majority of teachers,

- 61%, however, feel that students gain educational benefit from taking

standardized tests (22) . _ . ¥

' Teacher Perceptions of'vne Inf?ue;ce
of YUBAT on Students .
According to teachef,responseS, students indicated a fair amount

of enthusiasm for taking YUBAT (32). Only 12% of the teachers indi-
cated that studen's showed no enthusiasm for the Test and 197% reported\\ﬁh
considerable.or higher enthusiasm on the part of their students. On v

"the other hand, 20% of the teachers felt that when students” received
their scores, they were negatlvely influenced (33) This is counter-
balanced to an extent by the fact that 33% of the teachers felt their
students were positively influenced, while the remaining 477% felt there
was no influence, upon receiving their test scores. Only 8% of the
teachers thought that their students' interests in pursuing further
studies in Biology were negatively 1nfluenced by writing the Test pnd

L ilh/rfelt the students were positively influenced (34) It is worth

noting that the teachers are almost certainly responding having in mind

the small and select group of students who' actually. took the Test.

The majority of teachers, 61A, felt that students gain educational
benefit from being reduired to take standardized’tests. A total of
52% of teachers felt that in the awarding of final marks for grade 13
Biology there should be a change in current practices, either toward a
voluntary test such as YUBAT, 32%, or tonard required‘use £ an external
test such as YUBAT, 20% (30). Either there was some inconsistency
on the part of some of the teachers on these two questions, or, more

likely, teachers probably feel there is some value in standardized
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testing apart from the questfon of educational benefits\for students.

Teacher Sattsfaction with YUBA/’I\\

A

Teacher satisfaction with YUBAT 1% divided into four parts—Test
characterlstics, the Test as a measure &f student achievement, the Test
as a measure of teacher effectiveness, and the Test as a measure of the

1 -

schoolls pfograﬁ in Biology.

-

.Overall. teachers‘appear to be fairly satisfied with YUBAT (26).

Halﬁ of the teaehers rated their satisfaction with the Test as fair or

poor a1 half as good or better (26). The hignest level of satisfaction
was with the multiple-choice format (27). About 20% of the teachers, those
rating their satisfaction either fair or poor, preferred some'otﬁe¥ item
formst. Teachers were least satisfied with the time of year at which the
Test was admlnlstered (27.4). Teacher notes attached to the respdhse

forms suggest that the Test came too late in the yvear for teachers on :a
semester system who taught a fall program, and too early in the year for
teachers whose course was runnlng in the spring. Over 50% of"the teachers
thought the choice of items was either fair or poor (27.2). But this im-
plied criticism of the Test did not show up when teachers were asked to
rate their satisfaction with tne level of difficulty (27.5); test item
detail (27.6), and the level and amonnt of concepts, theories, and prin-
ciples tested (27.7). Fo;lthe difficulty, detail, and conceptual content,
teachers' responses were reasonably evenly distributed across the five res-

ponse categories with the modal response in each case being "good"

Teachers appeared to be reasonably satisfied_with YUBAT's capacity to
measure student achievement in biological content (27.8.1), reséarch-skills
in biology (27 8.2), understanding of biology (27.8.3), the dpplicatinn
~of biological princxples (27.8.4), and the ability to‘*investigate and
generalize about a wide range of blological problems (27.8.7). Teachers
were somewhat less satlsfled with the Test's capability to measure .a
student's achievement in synthesizing knowledge fog an.understanding of
the whole of biology (27.8.5). They were %issatisfied as well with the
potential of YUBAT to 'evaluate principles, applications, limitations, and
research procedures of biological knowledge (27.8.6). It is difficult to
understand how.teachers could Le satisfied with the Test's potential to
indicate student achievement 1n research skills in biology (27.8.2) or to
investigate and geneialize about a wide range of biological problems

S/
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(27.8.7) since, as was shown in the analysis of YUBAT, these items are
nominally tested. The implication is that these areas are not a signifi-
canp part of teachers' programs although, as shown earlier, teachers rate

these as s#ignificdnt goals for their programs.

Teachers were least satisfied with the Test's ability to measure
teacher effectiveness (27.9) and they alsl exhibited. low satisfaction
with- the Test's ability to measure a school's program in Biology (27.10).
it should be borne in mind, however, that the data on teacher satisfac-—
tion would suggest that while -teachers are not overly enthusiastic about
YUBAT, they do indicate a reasonably positive stance towards standardized
testing in Biology. This might suggest that if the Test were carefully
prepared and administered to reflect teacher programs and teacher sche-
dules more accurately, teachers might be ﬁbre willing to consider
standardized tests to be of value in indicating teacher effectiveness
or to be useful as a measure of school program. The investigators were
somewhat surprised that only 45% of the teachers rated themselves as -
being poorly satisfied with the Test as a measure of teacher effectiveness=
and 407% for the Test as a measure of school program. It is possible
that if the Test were improved there would be no serious cbjection from
teachers to che use of the Test for these two purposes. It should be
noced, however, that only 16% of the teachefs thought that YUBAT should
be used with all students (28). Most thought the Test should be used on
| a voluntary basié, and 8% of the teachers thought that the Test should
not be used at all. It is worth noting the teachers were consistent on

two correlated items on this point (28 and 30).
Teacher Views on the .pplication of YUBAT

. Most teachers do not think that YUBAT should be used for a.l grade
13 students (28 and 29).. This view is not restricted to YUBAT but '
applies to testing in general (30). About half the teachers felt that
there should be no change in current testing practices and only 20%
thought that there should be a required use of an external test such
as YUBAT. About a third of the teachers felt that it would be usefﬁl
* to héve an external test such éé YUBAT for use on a voluntary basis (30).

Approximately 807% of the teachers felt that YUBAT should be used only

S

voluntarily (28, 29).



Teacher Vicws on Standardized Testing in General

This section summarizes data which have been discussed in various
‘of thé;are;é described above. About 60%Z of the teachers feel %hat
students benefit from the taking of standardized tests (22). At the
same time 47% of the teachers feel there should be no change in current
testing practiceé (30). Presumably the discrepancy is accounted for
by the fact that teachers may use soge standardized tests or sections
of tests in their own testing programs. Only 207% of the Feéchers feel
there should be required use of en external test to provide all or
part of a grade 13 Biology mark. When teachers were asked what they
believed would be the influence of a standardized achievement test on
their own programs, the area they felt to be most likely affected was
program content (21.2). Over half of the teachers felt that it would
not affect their teaching method (21.2) nor their method of student
assessment (21.3). €till, it is worth noting that the other halfmof
the teaching popﬁlation who would be affected represeﬁts a rather’sig-
nificant figure. When teachers were asked if they had actually ever
modified their program as a result of standardized tests, far fewér
teachers gave positive‘responses (20.1, 20.2, 20.3). Content still
remained the item most affected (20.1). Pregumably, many of these

teachers had not taught under a system of external examinations. |,

When teachers were asked who they felt should prepare an external.
exam if one were to be developed (31), by far the highest percentage
of teachers, about two—-thirds, preferred a joint development team of

_teachers, Ministry of Education personnel, and faculty from university
departments of Biology. However, about one-fifth of the teachers felt
that a joint teacher—university commi ttee would be the best way to
develop the test. This, of course, was the procedure followed with

YUBAT, although it is our impression that the York University staff

had the major influence over YUBAT's development.

~

ACHIEVEMENT 25 ZURAT AIMS
York imiversity Faculty Opinios

York University Aims: The aims of YUBAT as seen by York University

personnel in their files and in interviews are presented in Appendix

Table 7. This information is summarized in the form of the following

seven aims:

IToxt Provided by ERI
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1. influence grade 13 Biology curriculum to provide greater
uniformity among schools;

2. identify possible students for York;

3. allow exemptions from parts of York Biology courses for
exceptional students; '

4. improve the general visibility of York science in schools;

5. help teachers assess their own effectiveness in Biology
teaching;

6. permit recognition of outstanding achievement by students;
7. provide some liaisop between York and the high schools.

Interview Results: The results of an interview with Dr. Davey to

determine, in his view, how well the seven aims were being achieved are
presented below organized according to each aim.

1. Influvence grade 13 Biology curriculum to provide greater

uniformity among schools.

Dr. Daves said that he does not really know how well this aim has
been achieved because York has no record of which items are done well
by students from éﬂat schools. Therefore, he cannot identify any -
commonality among'particular school Biology curricula. He went on to
say he hoped that teachers were not teaching toward YUBAT. He said he
wanted a common core in grade 13 Biology but it did not matter to him
what composed the core. He admitted to some chagrin abdut this core
because at a meeting of Ontario Chairmen of University Biology Depart-—
ments his colleagues saw Nno necessary relationship between grade 13

Biology and university Biology.

2. 1Identify possible students for York.

Dr. Davey said that although this may have been an aim early in
the YUBAT program it was not an aim now. In fact, he has not made any
attempt to track YUBAT prize-winners who may be at York;

3. Allow exemptions from parts of York courses for exceptiomal
students.

Dr. Davey said that no advanced standing had been granted so far.
‘This has been’ due partly to York's inability to identify a section of
their Biology program that matched the YUBAT content. However, this

kind of exemption is still a possibility.

4. Improve the general visibility of York science in schools.
Dr. Davey noted that York University still has an image problem.




_5. Help teachers assess their own effectiveness in Biology
teaching.

Dr. Davey said that he does not know how well this is being
achieved. Hé does not meet that large a sample of teacher-users. He
said, furthermore, that there has been modest pressure from teacher-
users, which York has resisted, for York to provide comparison informa-
tion. He said that he refuses to collect '"school X vs. school Y" data.
He noted that sﬁch comparison has little value because teachers Qse

different bases for selecting students to write YUBAT.

-

" 6. Permit recognition of outstanding achievement by students.

; According to Dr. Davey this aim has been achieved.

7. Provide some liaison between York and the high schools.
Dr. Davey said that although this is low on his list of

priorities, some success has occurred in this area.

In summéry, no attempt has been made to determine the achievement
of some of the aims and others appear not to have been met. The main
exception is the aim of permitting rfecognition of outstanding achieve-

ment by grade 13 Biology students.
Teacher Members of YUBAT Jevelopment Committee

The interviews with the original teacher members of the YUBAT
development committee ar: summarized below according to the interview
questions. A reader will notice that there was considerable diversity
o% opinion among those interviewed. The diversity of responses was
seen as consistent with the wide variety of reasons for using the Test
evident in the:éurvey instrument responses (items 35.1-35.17). Detailed
reports of each interview are ¢ 'ailable on reqguest.

(1) What were the reasons you had for getting involved in
initiating the Test?

Three of the teachers wanted a vehicle to help select top
Biology students. Their reasons varied: teachers A, B, and D wanted
to pfovide more challenge for these students; teacher A also wanted to
help students develop an awareness of what would be expected of them in
university-level Biology. Two of the teachers (A and C) said they
became involved in initiating the Test because they thought the Test
would help a return to a province-wide uniform Biology curriculum.
Teacher A sz2id that the main beneficiary of uniform curriculum would be

teachers, while teacher C thongnt it would be the universities.
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(2) What goals did you anticipate would be achieved by the Test?

Teacher members of the YUBAT development committee expected that
two related goals would'be achieved. Teachers A and B anticipated that
the Test would shape thinking about what ought to be taught in senior
Biology, and teacher C antic{pated that the Test would be seen as a
prototype for a province-wide external exam in grade 13 Biology.
Teacher D also saw that the Test could influenée thelcontent of
secondary school Biology curriculum, but, in contrast, he said this

outcome would be undesirable.

(3) Would you supply some details about how you used the Test?
The teachers answered this question in terms of the basis on
which their students were selected to write the Test. While teachers
A and C said about one-third of their grade 13 Biology students wrote
YUBAT voluntarily, teacher B said that he administered the Test to less
than 10% of his students. Teacher D administered YUBAT to the few
students who volunteered. ////
(4) For which cognitive skillsl were you testing?
Opinion among the teachers differea on the level of cognicive

skills for which YUBA. was t« L. While teacher A said that higher-

level cognitive skills wire bei- + einphasizad, teachers B andwg thought
the Test emphasiz..l w Jder cognitive skillg. Teacher D s;id YUBAT
was @ntended to t:st ft.. a balance of higher and lower cognitive skills.
(5) What is your iui.n :bou:z the success and/or failure of
the Tes'”
The Test was .~en by teacuers A, B, and D as successful in hel

ing them select top Bio!nav tudran.. Also, teacher A saw YUBAT as
providing a fair way for competing for Biology entrance places at
university. However, tracher B had reservations about the validity and
reliability of the Test, and in retrospect Teacher C did not like the
m. tiple-choice format nor the time of school yea® that the Test is

administered. feacher-C also thought YUBAT was a lictle too long.

3

1"Higher" and '"'lower" cognitive levels as in definition B, Table 5.
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(6) Has your use of the Test any implications for your own progfam?

Where implications were seen, they were significant, as they bring
into question the reliability of YUBAT. Teacher B sald students were
alerted to what areas were being tested, and teacher C said that he used
some of the YUBAT question items in his own tests. Teacher D said there

were no implications for his program, and teacher A made no response to

the question.

(7) What are your general views about testing?

Teaéher A favoured external achievement testing in other subjects
as well as in Biology, and teacher B favoured external achievement tests
on a province-wide basis, but not for 100% of a student's final mark.
Teacher C did not favour achievement tests usiné a multiple-choice

format. Teacher D did not reply to the question.

(8) Have you any other comments ta make?
A The other comments by the teachers took the form of recommendations.
Teacﬁers B and C recommended creating an item bank, containing questions
similar to the YUBAT EEems, from which Biology teachers could draw in
developing their own classroom or school tests. However, teacher D did
not favour such a question item bank and recommended, instead, a

yearly revision of the Test with the revision committee being changed

annually.
Teacher Reasons for Using YUBAT

Data on this section are presented in the survey instrument in

sppendix A, Item numbers appear in parenthesis below.

Teachers were given seventeen possible reasons for using YUBAT and
asked ro rate the degrec of importance they would attach to each. These
seventeen reasons subdivided into reasons related to the student (35.1,

2, .3. .4, .6, .11, .12, .13, .14, .16): to the teacher (35.7); and to

- Ly
program planning (35.3, .8, .10, .15).

All of the rersons were picked by some of ‘the teachers and, con-
versely, every reason had a significant number of teachers rating it as
not important at all. None of rhe reasons was chosen by an overwhelming
number of teachers. The most significant reasons had to do with
students. The most highly rated item was that the Test provides a high
level of challenge to students (35.13). Generally spegking, the resulte

would indicate somewhat lukewarm feelings towards various reasons for



using the Test. The modal response category throuéhout, with one
exception (35.13), was "somewhat' or less. Still, with the exception
of two items (35.2, 35.9) all reasons listed were rated by at least
some teachers as being of a great deal of importance. Somewhat sur-
prisingly, only 41% of the teachers thought that the Test was not at
all important as an indicator of teacher competence. Fifty percent of
the teachers indicated that one reason for using the Test was ro pave

the way for a return “to province-wide Bioiogy programs (35.15).

The three reasons whosé modal response was other than "not at all"
were all student reasons and concerned measuring the level of aéhieve—
ment for individual students (35.1), helping students gain a better
understanding of their strengths and weaknesses (35.4), and having
a valid indicator of student learning (35.6). Over half of the teachers
thought that it was not at all important to use the Test for helping
guide students into post—secondary programs (35.2), helping the teacher
to plan her course (35.8), serving as a protntype for a return to
province-wide exams (35.13), and gaining advaﬁced standing in university
(35.16). Many teachers saw no special reason for using the Test but

saw no harm in its use (35.17).

This somewhat lukewarm response is corroborated by the fact that
47% of the teachers did not want a change in current testing practices
and an additional 22% wanted a change only to the voluntary use of an
external test such as YUBAT (30). Only 20% of the teachers thought

there should be a return to the required use of external tests (30).
CUNOTEAL AND JUPRRVISORY OPFRICER OFINION

The principal and supervisory officer opinions are summarized
belcw according to the two interview questions. Detailed accounts of

eacl' interview are available upon request.

(1) How valuable, or otherwise, is YUBAT?

Only two principals (B and C) had any knowledge of YUBAT. Both
favoured external achievement testing for purposes of cofiparing student
performance. Principals A and D did not support YUBAT cr external
achievement testing. P.incipals F and G had neither knowledge nor
opinion about YUBAT. Principal E favoured using YUBAT if his Biology

specialist de¢ :.rtment head did so.
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Four supervisory officers knew of YUBA!'. Two (A anJ'F) were
guardedly in favour éf it for diagnostic purposes. C was against both
YUBAT and ekternal‘achievemeut testing. D favoured use on an
individual teacher basis. The remaining two (B and E) had no opinions

*

on YUBAT. <

-

(2) What is the potential value of YUBAT?

Principal D did not favour any future use of external achievement
testipg. Principal A did not favour future use of YUBAT. The reﬁaintng
five supported external achievement testing for reasons mainly to do
with comparing stqdent,’teacher, and program performance. The use of

external achievement testing as a diganostic tool was mentioned by two

principals (§ and F).

<

Supervisory officers A, B, and F viewad the conzinuing use of
YUBAT and some form of general external achievement testing favourably;
yvet each of these attached a condition. A saw a need for the measure-
ment of process objectives, B wanted an cxternal achieﬁement evaluation
norm-rcferenced for his school board, and F did not want rigid test
usage. Supervisory offfcers C, D, and E viewed YUBAT and widespread
external achievement testing negatively. C worried that increased
usage, of YUBAT might be the result of an oversimplified view of
measurement and accountabilitv; D worried about the general effect of
testing procedures on cUrricuLuh; and E was concerned lest any external

agency dictate what would amount to a straitjacket for curriculum.

To sum up, more supervisory officers than principals were aware of
YUBAT. The supervisory officers differed on the Test's value. The
principals viewed the Test positively. The supervisory officers were
wary of external achievement rtesting generally. The principats
appeared to favour such testing. This contrast may be accounted fcr by
the different priﬁary cencerns of the groups. THe principals were
basically concerned with knowing where their schools stood in relation
to performance of students, teachers, and program. Tae supervisory
officers seemed intcrested mainly iu guarding the r .hts of their

r ]
particular boards to meet their own needs.

Voluntary Sour esg

School Beard Resedrch: The attitudes to YUBAT i~ the school! board

rescarch anpeared markedly diffedcut. This may be arcounted for by the

G



different concerns apparent 1in the research. Board A seemed more
concerned for the consequences for students of using the Test. Board A
schools were not teaching and would not teach in such a way that their
students were well prepared for YUBAT. ‘As a result their brighter
students became discouraged when they did poorly on the Test. On the
other hand, Board B schools, with two exceptions, appeared to have had
as their major concern the evaluation of Biology’curricula. For them,
an external achievement test for students (;s curriculuﬁ products)
appears to have constituted suth a curriculum evaluation device. Hence
the evident lack of concern in Board B for the potential of YUBAT to

influence program.

Biology Department Heads Meeting: Following are results from

asking two questions at a meeting of Biology department heads.

(1) How valuable, or otherwise, is YUBAT now?

One head noted that as a mensure of grade 13 Biology course content
YUBAT is not very good, and that a y student in his Sphool who did’well
on the Test had also taken grade 11 Biology. He said YUBAT was so
difficult that students who saw the Test as a picture of university-
lovel Biology were discouraged about continuing in Biology at university.
Another head added that students were deflated by the marks they
received on the YUBAT. Furthermore, the Test came at an iqappropriate
time during the school year. YUBAT had several questions on Genetics,
and this was generally taught after the Test was administered. The
heads cited the Waterloo Chemistry Test as excellent in comparison to

YUBAT as far as being & oo measure of grade 13 course content.

(2) What is the potential value of YUBAT?
The heads said YUBAT could have more potential if other universities”

as well as York were to offer advanced placement for students performing '

well on YUBAT.

In summary, the general feeling among the group of Biology depart -
ment heads was that YUBAT was of little current value. It was not a
good measure of grade 13 content, and it tended to discourage students
from undertaking further Bio]oéy studies. Future value of the Test was
seen only in terms of advanced university placement for students

performing well on the Test. . .



Summary

N

This study of the York University Biology Achievement Test is summarized

in terms of the four contracted tasks which. specified the scope of the

'

research.
ASSESSMENT NF YUBAT
The Task

The first task was to examine and assess the Test in comparison with
the Ontario Department of Education Biology: Grade L3 (1969) curriculum
guldeline, with representative grade 13 Biology courses of study, and

with representative grade 13 Biology textbooks. '

Me thodo logy

-

For purposes of comparison, the Bidlogy gulideline served as the
assessment reference standard. The guideline specifies seven content
units, three approaches to Biology, and to a certain exfen; the cogni-
tive level of .goals to be achieved. The seven units are Characteristics
of Living Things, Cells, Organisﬁs (Zoology and Botany), Classification,
Interdependence, Heredity, and Evolution. The seven units formed the
framework for comparative analysis of YUBAT, courses of study, and
textbooks. No attempt was made to compare biological approaches,
although six content emphases that tend to cut across the outline of
units were selected for analysis and comparison‘of YUBAT, courses of

study, and texts. The six emphases are Biochemistry, Zoology/Botany

ratio,_Genetics,'Scientific Method, Ecology, and Homeostasis. To
compare the cognitive level of YU3AT items with the cognitive level of

student achievement aimed at by te:chers, a five-component grid was

constructed based on Bloom's Taronomy of Cognitive Objectives (1956).

. SN
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The components of the grid are Knowledge, Uﬁdcrstanding, Application,

Synthesis, and Evaluation.

Information about representative courses of study was collecc.ed in
two ways: In twelve printed course outlines solicited from teachers, and
in Section 111, Course Content, of a survey instrument received from

67 teachers who had used YUBAT.

-

Three representative textbooks were selected in consultation with
Biology Faculty of Education members at the University of Toronto from
Circular l4 Textbooks (1977). The authors of the three texts were

Penny and Waern, Galbraith and Wilson, and Moore et al.

With one exception, the seven content units, the six selected con-
tent emphases, and the five cognitive levels weére used to classify each
YUBAT item, the repregentative courses of study, and the representative
textbooks. The exception was the cognitive levels of the textbonls.
This was not undertaken owing to the unpredictable variation among tea-
chers in their cognitive level treatment of content material. The out-

copes of these classifications were comparcd in summary tablés.

The reliability of YUBAT was estimated by appraising the develop-
mental and post—test procedures used by York !niversity. Details abomit
these procedures werg obtained from York University records and inter-—
views with York University Biology faculty members. The appraisal was
made according to the technical recommendations for achievement tests
of the Committee on Test Standards, AERA (1955).

Findings

The findings of the content unit comparison were that except for
the study of Cells and to some extent Classification, YUBAT items are
concentrated in the same content areas and in closely the same pro-

¢ portions as is grade 13 course time. It is apparent that YUBAT
closely fits representative course of study emphasis on Ministry guide-
line units. Two of the textbooks, Penny and Waern;"and'Galbraith and
Wilson, are closely related to YUBAT emphasis on guideline units. The
texts place considerably more emphasis on the Characteristics of Living
Things. 1Two have less emphasis than YUBAT on Cells and Classification,
and all have somewhat less emphasis on Organisms Penny and Waern is

the nearest in emphasis to YUBAT, and Moore et al the most distant. On

/
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balance there is a great deal of similarity among YUBAT, the courses of
study, and two of the textbooks in their emphasis on Ministry of Education

guldeline wunits. -

The findings of the selected content emphases comparison are that
YUBAT shows a pattern of emphasis simila} to the courses of study and
to the two texts ldentified as similar above. There are differences.
YUBAT stresses Bilochemistry, Zoology 6ver Botany, and Homeostasis more
than courses or textbooks, but YUBAT has less emphasis on Ecology.
Wwith the exception of the Moore ¢t al. text, Scientific Method is

not heavily emphasized.

The findings of the cognitive level ccmparisoﬁ are that YUBAT
eﬁphasizes much lower levels. than the levels teachers reportédly
achieve in their teaching. Teachers report‘that 42% of their teaching
is aimed at the knowledge and understanding levels, while 82% of YUBAT
items test ut this level. Though the guideline does not specify cog-
nitive levels precisely as defined in this study, .the impression por-
trayed in the guideline is that higher cognitive levels ought to be

achieved than ére tecsted in YUBAT.

The findings on the reliability of YUBAT are that Test aims need
to be specified against which reliability and validity estimates can

be made, thus astablishing a basis.for refinement of the Test.
TEACHER OPINION

The Task

The second task was to survey teacher opinion on the value of YUBAT.

its influence on the curriculum, and its use in the schools.

Me thodo Logy

I..formation was collected by a survey instrument circulated to all

‘ teachers whc, accdrding to York University records, had used the Test.
Sixty—-seven cuples were returned. The teacher opinion topies in the
instrument were: teacher pefception of the influence of YUBAT on their
grade 13 Biology programs; teacher perception of th'e influence of YUBAT
on students; teacher satisfaction with YUBAT; teacher QieWS on the
application of YUBAT; teacher views on standardized testing in general;
and characteristics of teache£s' program: Inetrument question items
were classified according to topic and sub-tépic (see Table 2). The

Lo
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data were analysed by computer, and simple frequency (f) and percentage

of respondents (%) for each response category were tabulated,
findings

Teacher opinion on the value of YUBAT is divided into four parts:
Test'characteristics, and the Test as a measure of s.udent achlevenent,
of teacher-effectiveness, and of the school's program in Biology. Over-
all, teachers appear to be fairly satisfied with the Test.characteris—
tics, such as the multiple-choice format, level of difficulty, Test
item detail, and level and amount of concepts, theories, and principles
tested. There was less satisfaction with the time of year the Test was
administered. Teachers appear to be reasonably satisfied with YUBAT's
capacity to measure student achievement in biological content, research
skills in biology, uﬁderstanding of biology, application of biological
principles, énd ability to investigate and generalize about a wide
range of biological problems. Teachers were less satisfied with YUBAT's
capacity to messure the ability to synthesize knowledge for an under-
standing of ‘the whole of biology. They were less satisfied as well
with the potential of YUZAT to evaluate principles, applications, '
limitations, and research procedures of biological knowledge. Teachers
were of the opinion that studenes gain cducational benefit fr;m being
required to take standardized tests. Teachers indicated that students
showed a fair amount of enthusiasm for writing YUBAT. Teachers were .
least satisfied with the Test's capability to measure teacher effective-

ness and they also indicated low satisfaction with the Test's strengths

as a measure of a school's program in Biology.

Teacher opinion about the influence of YUBAT on the curriculum was
that the content of the curriculum was likelv to be influenced.
However, 1little in the way of special‘prebaratiop of students for the
Test was likely. Teaching methods were unlikely to be influenced, and ‘

assessment methods even less soO.

Teacher opinion about the.USe of YUBAT in the schools was that most
teachers do not think YUBAT shoulu be written by all grade 13 students,
About a third of the teachers felt that it w-uld be useful to have an
external test s ch as YUBAT for use on a'voluntary basis. Four-fifths

of the teachers thought that YUBAT should be used only voluntarily.

o
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ACHIEVEMENT OF YUBAT AIMS

The Task

The third task was to assess the extent to which the aims of YUBAT

are being achieved.

Me thodology

There was no definitive statement of YUBAT aims, and no simple
criterion for judging the extent to which the Test 1s achieving
its purposes. Rather, information identifying possible reasons
for using the Test was collected by interviewing the teachers and York
University faculty who had developed the Test, and by analysing York
University records of the Test development period. As well, questions

35.1-35.17 of the survey instrument supplied information from teacher
users.
Findings

in the York University records and the interviews with York Uni-
versity faculty, seven aims were identified. Two were seen to have
been accomplished: to permit recognition of Outstanding achievement
by grade 13 Biology students, and to establish liaison between York
University and the schools. One has ceased to be an aim: to identify
possiblerstudents for York University. Four aims generally have not
beén achieved: to influence grade 13 Biology curriculum to provide
greater uniformity ambng schools, to allow exemption frbm parts of York
University courses, to help teachers assess their effectiveness in
teaching Biology, anc¢ to improve the general visibility of York Univer-

sity science programs in the schools.

In the interviews with the teacher members of the YUBAT development
~ committee two aims were identified. One was believed to have been
“accomplished: to use the Test as a vehicie to select top Bioloéy
students. Teachers had no opinidn about whether the second aim had
been achieved: to shape thinking about what ought to be taught in
sen;or Biology.

Item 35Lof the surﬁey inst rument solicited teacher user opinion .
on three géneral reasons for using YUBAT relating Lo the student, to

the teacher, and to program planning. Althoqué:he results indicate

a somewhat lukewarm response toward various reasens for using the Test,



the most highly rated reason was that YUBAT provides a high level of
challenge to students. However, over half of the teachers felt the
Test had no importance for helping guide students into ﬁost—secondary
ptograms or to gain advanced admission to university. Moré‘than half
the teachers thought the Test had some significance as an indicator

of teacher éompetence, but that it was not important to use the Test
as a help in planning their courses. Although half of the

teachers indicated that one reason for using the Test was to pave the
way for a return to province-wide Biology programs, more than half did

not see YUBAT serving as a prototype for a returmm to province-wide

exams.

PRINCIPAL AND SUPERVISORY OFFICER OPINION

The Task

The fourth task was to assess the value of the Test program in the

-

opinions of principals and supervisory officers.

Me thodology

Telephone interviews were: conducted with seven principals and six
supervisory officers in whose schools and jurisdictions YUBAT was admini-
stered. Questions were asked about current and potential YUBAT value.

In addition, science coordinators from two of the school boards contacted
during the course of the study offered information they had gathered‘

on YUBAT usage and value. Furthermore, one science coordinator issued
the investigators an invitation to attend a meeting of Biology dep. s 'nt
heads to ask questions about current and potential YUBAT value.

Findings

Two prinecipals knew of YUBAT. Both cuszently .avoured it as a
device for comparing student parformance. Cive poteatial value of YUBAT
and of external achievement tests generally was scen by five principals
in terms of comparing student, teacher, and'ggogram performance. Four super-
"visory officers knew of YUBAT. Two valued the Test currently for diag-
nostic purposes. One saw no value currently for the Test. One approved
it currently but for neither diagnostic nor comparative purposes. Three

supervisory foicers saw potential value for YUBAT and general external

testing, with three provisos: that process objcctives were measured,

that the norms were school board referenced, and that testing was noi‘

se b,



rigid. Threo supervisory offfcers viewed the potentfal value of

Y IBAT and external achievement testing as negative.

The school board research was split on the value of YUBAT. One
board did not favour use of the Test because {ts students were adverzely
affected by the results of taking the Test. The other board favoured

use of the Test because it was seen as a device to evaluate Biology

curricula.

**  The Biology department heads generally saw no current vaiue in-
writi&é the Test. The heads saw potential value only 1f the aim of
advanced placement for students performing well on YUBAT was achieved,

and 1f such opportunity was offered at other universities as well as

York.

i
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Appendix A -

SURVEY INSTRUMENT: FREQUENCY AND PERCENTAGE OF RESPONSES
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ERIC

Aruitoxt provided by Eic:

SECTLON 1: BACKGROUND [HbORMATION

Questions 1-8A: Circle the approprilate numbar in response to

the questions.

In which of the following situations | o
do you teach? S
o 5
m =
U o~~~ o —~ U
48| 8¢| 88
85, 98| T
R | vy | HW!
f 0 64 3
% 0 96 4
In what school board areca.are you
teaching?
&0 - ~ oy
= o [+Y o g
¥ [] N Q
) fw o o o) o,
> o 9] ) (&)
-0 i £ o ~
) L .0 ] ~ L o] ~ )
0 ] [} b wu — Iy (v £~
g U o (5] a o) o o Ju
1l v} i > 2] Mt = g o
f 1 11§ 6 6 121 134 8 7 3
% 1 16| 9 9 18 19§12 |10 4
How many years total teaching
experience do you have? o vy
["a — —
| ! ' =
~—i jVe] — p¥a)
- | ~
f 2 |15 |30 20
‘- % J |22 |45 30
How many years '» you been
teaching at se ~»a ry school? o n
["a] —t ~i
| ! 1 +
— W — | o
— —
'
£ 3115} 29 20
% 4122} 431 30
L :

L
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How many vears have you been
teaching Grade 13 Biology? n
w | ST %
) 1 —
lan \O ~— 4
b 191 30] 18} 9
4 15] 45 27|13
What kind of Grade 13 Biology r
program do you teach? -
L)
e
o
ARE
—f 0 W
IR
€] I | A
£ (60 3 4
Z 190 4 6
What is the highést: academic degree you
now hold?
- w _m
3| m ‘“7-7 ° E @
,“,’, W |8 .9‘ o 2 o E
0 IR - T VR -
Sl 5|85 8|33 5s
(=} 5 :g (-] < m | E o
£i1 25 30 11 0 0
Zi1 37 45 186 0 0
To which certification category do
you belong? < -
o o
a | &
&) &
£ 161 6
Z191 9
//
What position did you hold when r
the York University Biology o
Achievement test was last 32
administered to your stucd -nts? i) I
[ + +
TS : ﬁ IS 3 [+] =]
y2g858 |8
9.9 &3 o o vl
LR rERY I
Qe84 2
£ 1 17 16 34
4 25 24 51
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SECTION 11: COURSE PLANNING AND IN. fRUCTION

This section ask~ for information on course planning, student
evaluation, instiuctional materials, and methodology.

free to make additioms or offer comments.

If you

feel the altematlves provided are not adequate, please feel

Questions 9.1-9.11: Apply the following responses and circle
the corresponding response code.

9. Indicate to what extent the
considerations i}sced below
influence your feaching of
Grade 13 Biology:

9.1 interests of students......ecov
9.2 subject-matter background of
StudentS.ceeeeeoacnonsarsnns s
.3 relationship between this course
and others taken concurrently by
SEUDENES « v e s o seocencosnnessoesans
9.4 information on the courses,

programs, and careet choices of
students after completing your
COUTS o+ e neooaronanennesanssos .o

9.5 Ontario Ministry of Education
Circular HS1l: Secondary
School Diploma Requirements......

9.6 Ontario Ministry of Education
Curriculum Guideline: Biology

grade 13, 1969%9......... ieee e

1 E;BJ!;‘ . ‘ ‘ 62

[ ol
— Ly ]
<4 L U
— [+ (o]

< W] o -
~ [ V] ke
o 3 £ o= L)
<t I 3 o 3}
s3] 8| E]S

Q Q O
=z < wl [ & «
£ 31°12 ] 24 |18 ]
% 5|18 {27 |36 )14
£ 2 8120130 6
% 3112930145 g

g===E==a============
£ 8|16} 25|12 4
2112825138} 18 6
£ 8 91 21| 20 8
112 14 (32]30}12
f 7 4| 14 )26}13
%z] 11 6| 22141120
f 3 4 4132122
% 5 6 64 49| 34
[ I
{5



Not at All
A Little
Considerably

Somewhat

A Great Deal

m
~N
pd
(¥, ]
~
o
[

9.7 codrse outline assigned
toyou...............‘ ooooooooooo z 34 8 11 18

2.8 your special interests or
tralndng.ccocnciosecanscscscscee
., : 144 133

N
w
[
=

1

Hh
[=,]
[
~J

c.9 content and approach of 22 |17

principal text8.ioccccescrccnonns

3 26

N
“\O
N
o
w

9.10 York Univeruity Biology £ |51 8 6 1
_Achievement TeBt.cecocscacsocns oo
‘ X 177 |12 9 2
e
9.11 other (please specify) 17/67 £ 121316
Z 112 6 |18 |35

Ques ions 10-11: Circle the appropriate number in response
to the questions.

10. Are there required or strongly recommended
prerequisites or corequisites for your @
Grade 13 Biology? : 2|2
f |66
Z 199
11. If you answered 'yes' to A £
item 10 (above), identify - .
which prerequisite or 27] 18 Cenera. Sclence
corequisite courses apply. 60 Science - Biology
: 40
) 3 , Mathematics
_’/
1 .1 Biochemistry
81 e, | Chemistry
6 4 Physics

ERIC " | 3
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Questions 15;1-13.8: Apply the responses and circle the
. corresponding response codes.

e

12. 1Indicate to what extent in your

5

teaching of Grade 13 Biology you
emphas ize the general aims listed

below:
. Y
ool B8
— « v |
o & e~} o
2|53 8
o | = - 8| o
o Q
pA < (72 (&) <
12.1 the student should develop f1 6] 5117134111
an attitude of scientific
curiosity........c.c. cesnaeas .o
4 0 71255116
F:%Fqb—
2.2 the student should develop £ 2 8 113 135 9
o understanding of scientiiiic
methodologies.e...eaoeresorecon.
- Z 2412 19 52 113
12.3 the student should be able to .
demonstrate ability to: £l 3113 l16 29| 5
12.3.1 define a biologlcal .
problem. .cioces e % 5 |20 {24 |44 8
12.3.2 design an appropriate £ 115 125 }16 8 3
research program....... -
% 122 |37 |24 |12 44
12.3.3 collect appropriate O f 4 113 |14 126 110
AALA .vcoannosenns N
% 6 {19 (21 39 |15
12.3.4 organise and interpret f | 3 {10 {13 |23 |18
the data..... cesesaanan
% |4 l1s |19 |34 |27
12.3.5 communicate the results £ 9 7 118 (24 9
of the research -
PrOGTaM. . o vvsosnsonoes z 113 {10 |27 36 |13
e~
{9
64 p;



12.4

12.5

12.6

12.7

o

12.

12.9

12.10

12.11

the student should develop an
understanding of agricultural
and medical activities as
applications of the principles
Of B1OLORY e v cv v vt rnvoan.

the student should be aware of
the historical develcpment of
the ideas and concepts of
PLlology .t vn it ineereronnnenson

the student should develop an
awareness of the social
correlatives of blological
problems......c.000. o0 Cee e .

the student should develop an
awareness of the potential

in man to control his
environment€. ... .00 e e

the student should be capable
of utilising a variety of
laboratory equipment....... R

the student should be able

to utilise a variety of
laboratory procedures, texts,
and techniques.......... cecesas

the student should become
familiar with the use of
the T CrosSCOP@. . . auves e on cee e

the student should be able
to carry out valid field
obgervation. ... ccc e iiieie s .

[
ILI

65 -

IRk
S{T|s518|%
widtd1 2]
o] 08
=z | €< 1 n -
ol 13] 21} 19| o
6] 20] 32] 29| 14
o
1] 24| 24] 14| 3
2t 36| 36| 21] si.
1l 9| 16| 30] 10
ol 14| 24} 43} 15
2] 5| 16] 29| 14
Vo3| 8| 2af asf 22
1 8 12l 33] 12
2l 12| 18 so[ 18
il 7l 13 28 17
L
2 11 2d 42| 26
3l 3o d 27 27
g f 9 41 4y
1ol 16| 22 11| 7
15| 24] 33) 17] 11
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a. [N “ v g
— o o o
- o |, o o
<| & 7| g
EN I
2 «f (&) <
12.12 the student should be “ i “
faml llar with important
f 0|19 B

"luyman' Journals such 25_ 15

as Scleutl fle Amarican.........

P4 0 |28 |37 122 |12

12.13 the student should be uware _
of and famillar in detafl £ lia Y24 119 13 y
wlth some speclulised research
Jouwimuales in selected tlelds of
blology..ociveetironriecsecsscses

12,14 the student should be wbie
to read crltfically rescarch
papers {n some srYedad ol

BIlolOogy o vveiir et nnes 'x o |27 14 7

12.15 the ntudent should recogoise
the tentativeness of

Dlologlieal knowledge. o oovennts
X 2 6 |13 |42 117
N e——
12. 16 the student should demonntrate
an abllity tu discuss the pros I 5 116 124 |16 6
and cond of research in some :
avea o blolegy. oo eiiiananen .

12,17 the student should be able
St wrlte a dlscurslve acceount £ {10 9 {21 1|23 4

of a problem In an area of

blology, In essay form.........

12,18 the student should be uble
tue apply standurd experlmental ¢ 2 8 |i9 |29 8
methodgess oo iy, ceenan

13. To what extent do your students
utillue the following resources in f 0 31134119 |31
your Grade 13 Blology course?

0 5720 129 147

e

=2

13.1 one or more maln texts. ..o .
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Not At All
Considerably
A Great Deal

Somewhat

A Little

' 13.2 one or more main texts
plus a variety of materials
from other text8..e s csv02a-0. % 6 15 23} 384} 17

f 8 18] 15{ 19 7

13. 3 mimeographed notes...... e

13.4 reference books, dictionaries, ¢ 2 | 19| 24] 161 6
encyclopedias, jourmnsl., e
(3 4 T citieeaaai s

13.5 14individualised learniny
PACKARES .. < casaaaansreroaare

13. 6 ~ laboratory and/or £ls 14§ 16] 21 9
computer equipment...:... ...

x (8 | 22] 25| 32] 14

13.7 audiovisual media (tapes, £ 1 15| 224 18| 10
T.Vv., film strips, etC.).cennn

13.8 other (please specify)_9/58 £ | O 11 4] 31 1

% 0 11} 44 | 33711

Questions 14-18: Circle the appropriate numbers in
response to the questions.

If you use one or more primary texts in your Grade 13
Biology course, what is (are) their author(s) and title(s)?

3y Ly




Please circle 1, 2, or 3 OR fill in spaces and circle
4 or 5, OR an appropriate combination of 1 to 5.

£
Penny and Waem, Biology: an
9 Introduction....
Galbraith, Blologlcal Science: Principles
35 and Patterns.
3 B.S.C.S. (yellow version)
1
44 *
6

15. To what extent do you emphasize

that students progress at their - = 'g
own rates? — | a
« - @ 3 | 7
— [ ] [4) &
[e) Fu] = o o
] I = i )
w | = g g | ©
3 << [77] 8 <
f 20 221 21} 3 0
z 30133 32| 5 ]
l6. 1Is it possible for students to —
be exempt from writing the final &
examination in Grade 13 Biology g~
on the basis of term work? 402
479
g2 o0
ol
w0 w
] o |o
= = =
36| 25 6
% | 54 37
17. 1If you amswered "y=2s" to item 16
(above), what is the single main 8
_— bl
basis for this exemptlon? 0 gl o
h 4 o
@ o kY
g | & &=
2l |2l 8
= Q 8 1Y
fwi &g O
AEACELY:
- Sz io=dd
f 0 |31 4 1
A ' 0|86 111 3
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- 18.

19.

¢
|

Given your own students' experience o o “ofd ®
with testing, do you believe that in = —
writing the York test they were at [ ‘é’ ‘é g*g ﬂ
a: ’ %_g o So 383
3515505 5[% §
g bl anl~ ple >
Q ot fr=di EH 9]0 O
O Al Al <O <
£f116§29]11] 4
x|27148]18}7
Questions 19.1-19.13: Apply the following responses and
) circle the corresponding response
code.
For the following categories
of assessment, estimate the
percentage of the student's
final grade normally allocated.
The percentages should total
approximately 100X%.
SEIEIE AR AR
" N — 7 o~ g O =
o N} — 0 ~ @ | A
l - — ol o ~ O
i _ ‘
‘ f 7 1 6 8 5418 18 0
19.1 final examinations.. -
%1 11 21 10| 13 8129/ 29]0
- r . | " :
.19.2 mid-term examina ¢l 10 1 s| 131 16 9l 111
tion(s)....cvvee.s .
. %1 15 2 8] 20 24| 14| 17| 2
19.3 other written tests. £ 3 2 71 11 ] 161 17 i1 3
y4 5 3| 11} 17 ) 24 26} 11| 5
19.4 other oral Cests...: £l 43 4 0 1 0 o 110
7| 88 8 0 2 0 o 2|0
1.5 41individual papers
(essays, reports, f1 16| 16| 12 5 6 4 1)1
Y -0 J I I
%] 26| 26| 20 8] 10 7 21 2
19.6 individual projects f| 26| 12} 7| 3| 1| 2| 1}0
' (oral presentations, - - v
- 20 R Z s0| 23] 13 6 2 4 2] 0
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e o wn o wy <O (o] (=]

wy —l - o~ o~ ~r (el o]

i LT ) ) 1 ' i

cloef{ | A0}l o]~

9 4 i o~ o~ ~ O
19.7 team or group

papers, projects... f7|40 6 {1 0 0 2 o] 0

z|82]12] 2| o O\ 0] O

19.8 problems, exercises £ |38 7 2 2 0 1 0 0

%z176 |14 41 4 o 2 of O
._'_—.ﬁ; ! ——t
19.9 notebooks.......... ¢ |5gq 0 0 -0 1 0
% | 98 0] 0
19.10 1laboratory and/cr £126 13113 | 2| 4 3, 01 0
other class ~ ; -
participation...... 543 /21(21} 3| 7] 5 01 o
—
fl43 )11 1 0 0 0 1 0
19.11 effort.,..eocvvveer o |37 1 20 2 0 0 5 2 0
glagl 1] o] o o of o071
19.12 attendance......... e §6 2 0 0 0 0 0 2
%ﬁ
: f 3 0| O 2 0 0] 0] 0
19.13 other
(please specily)... % 1 60 0 o | 40 0 ol -0 0

5/67

Questions 20.1-25: Circle the appropriate number in response

to the questions.

20. Has your knowledge of the content of
one or more standardised achievement
tests ever caused you tc:

20.1 change ycur teaching method?

E;BJ!;‘ 70

-~
«©
b >
[ U
> ™
N
n N9 QN
= g
e ol O
Q el O -~
%} 2]
L3 - 0
ng}U
U O 9 C .
> O O =
. -1
f p{14a]l53 |
% 021 79|
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_\\
~
s
~

4 —
L o .
% s |8
> L]
’ ]
- - o . glo o
- g 8lg 8
v O =i| O
C|eEGE
0w Vo o
N Y Jlao ¢ O
> o|>~ o| =
20.2 change the content of your course? £ 0|18 |48
i . X] 0127 }73
20.3 change your method of ‘student £l ol 8159

assessment?
) | 012188

21, -1If you discovered that a standardised achieve-
ment test which 1is used for admission at one
, or more universities differed in its emphases
. ‘ from the present content of your Grade 13
Biology course, would You:

/
21.1 change your teaching method? £| 9] 221 36
Z| 131 33| 54
21.2 change the content of your course? £ 19 35+f::

Z| 28| 52] 19

21.3 change your method of student £f1 4] 20| 43
assessment?

22. Do you feel that students in general get @
educational benefit from being required to P
take standardised tests?

£ 41 26
Z |61 [39

23. Have you ever made an effort to v -
prepare your students specifically a a
for writing the York University o oo
Biology Achievement Test? B2 188 ..

& oo -
N oW N oo o
Cmw o wn w d
gEESED S
fgEFgsh @
-] hﬁ Hlon O
o w oldw oly I o
> © ot 0 Wi Of =
f 0 ¢] 8 |59
z 0 0 12 | 88




- 24.

25.

26.

27.

2o -
A dlgy H
C I
gl 36 | &
= g vl a
o o = -
mumua-d -
@ ko 9rd 3 O
> Wil Ofp =
Have you ever conducted a special class
designed to prepare students specifically ¢ | p 1 5 61
for the York University Biology r .
Achlevement Test? 10 1 7 91
Have you ever coached specific students in £y0 1 } 62
preparation for the York University Biology
Achievement Test? x| 0 2 5 94

Questions 26-27.13: Apply the following responses and circle

the corresponding response code.
hav) L)
0 a
S| A
—
O R - A A
o] Al Q2 »
-V > | =
Ind{cate your overall satisfaction
with the York University Biology .
Achievement Test.......s 00...o cesaseess £1121 20 17} 11 S
i 18| 31| 26| 17 8
Indicate your satisfaction with the *=%
following aspects of the York University
Biology Achievement Test: £ 4 ol 1s5]| 25| 12
27.1 multiple-cholce format......... X| 6| 14| 23|38/ 18
- £111] 25} 15 6 6
- I .
27.2 chofce of ftems... .o eeeecerns st 171401 24110 10
£l afza| 9”7
27.3 number of itemS...oevecercanann %zl 21l 1737|1611
) gl 21 8|19f12f 5
27.4 time of »2ar test was : -
adminisrered. .................. 1 32|12 29[ 18 8




27.5

27.6

27.7

27.8

level of

difficulty.. ... e

level and amount of detail in

test....

R R R I N R R R BRI R ]

level and amount of concepts,

theories
the test

the test

, and principles in

-------- o s e s e s s s e

's ability to indicate

the student's achievement in
terms of:

27.8.1

27.8.2

27.8.3

27.8.4

27.8.5

blology content
knowledge......c.stce.

research skills in
biology. .t eevvcncnaninn

understanding biology..

application of
biologlical principles.,

synthesizing elemencs
and components to
cungtitute the
structure of the

whole of bilology.......

So
73

'g [v]
| g8
—t
- 2] b~ ] Z\ 8
8l d| 8t a| =
[ (O] &) > B3]
9 |10 |21 |14 8
15 |16 |34 |23 |13
10 {15 |15 |13 5
17 |26 |26 j22 9
8 |11 {20 13 7
14 119 }34 |22 12
—_—
4 110 |20 |20 7
7 (16 |33 |33 |11
13 yis |17 | 8 2
24 127 {31 |15 4
3|14 |18 |15 | 8
5 {24 |31 24_ 14
1|14 |21 |15 7
2 {24 136 26 12
7121 |13 8 4
13 140 |25 |15 8




Poor
Fair
Good
Very Good
Excellent

27.8 9 ability to evaluate
principles, appli- £fi4 221 17 9
cations, limitations
and research
procedures of
biological knowledge.. X} 7 411 311 17

27.8.7 ability to investigate
and generalise about a

20 21 8 2

H
&~

wide range of
biological problems...

7 36| 38| 151 4

27.9 value as a measure of teacher £928 [ 1

effectiven2ss....... D es et asaeas

27.10 value as a measure of a
school's program in biology.... f[25 | 20411} 3 4

40 32| 17 5 6

a3

Questions 2B-34: Circle the appropriatc number in response
to the questione.

All Grade 13
Biology teachers
Only those

who want to

No one

28. Would you recommend uiat the York Univerzity
Binlogy Achlevemant Test pe used by: f

P
0
W

= fF
! O

P
~
-~
@®

~J
I~
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Aruitoxt provided by Eic:
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32323 %y
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29. Would you recommend that the York < Mo @jo @ 2o = ¢
University Biology Achievement Test
be written by: 9{ 3 2 50
14 5 3 78
30. In awarding students marks in Grade 13 Biology, do you
believe that there should be:
£ %
No change from current practices. 31)47
Voluntary use of one or more external tests such as
the York University Biology Achievement Test, 21(32
Required use of one or more external tests such as
the York University Biology Achievement Test to 13120

provide all ot part of tne Grade 13 Biology mark.

The Ontaric Ministry of Education.
University Departments of Biology

Teachers in cooperation with the Ontario

Teachers in cooperation with University

Ontario Ministry of Education in cooperation
with University Departments of Biology.

Cooperation among teachers, Ontario Ministry
of Education, and University Departments of

cln &
. cla o
U o -—{
U & (o]
) Q ol
o o -]
B 3|8 w
m|So o
8
Q U4 7]
v =
. Slege 5
31, If an external examination a b - o
was to be prepared in Grade 3 2l 8 a
13 Biology, the best .group « g2 X b
to prepare the test would ‘
be: \f a 1 6 4 114 1 41
3
Z 0 1 9 61|21 1l 61
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32. How enthusiastic were your students
about taking the test?

Considerably

Not At All
A Little
Somewhat

Very

n
-]
~N
[e)
N
o
—
N

i

o8
Sl
[ 35
w
O
w
[«
=
o

—

-

33. When your students recelved thelr scores
on the York University Blology Achievemenu
Test, how generally were th:y affected?

Positively
Negatively

Neutrally

(=

34. 1In your opinion, how did writing the York
Universify Biology Achlevement Test affect
student interest in pursuing further
studies in Blology?

Positively
Negatively

Neutrally

Lai}
el
(%2}

w
s

"t 14 8

~3
x

Questions 35.1-35.17: Apply the following responses and
circle the corresponding response

code.

35. What degree of imporcancé to you
attach to each of the following ol
possible reasons for using the = ] X
York University Bilology Achievement < & R 3 o
o - ol g- 3
Test: < v g -t U
) n | 3]
Ie] s | 8 - &)
0 o &}
Z < [ »n O <
35.1 measure the level of achieve-
ent dividual students...
en for indiv ua s tudents f i 9 12 25 16 5
Z1 13118 37 [ 24
ARIEIRY

ERIC
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Considerably

Somewhat

Not At All
A Gieat Deal

A Little

o

35.2  help in guiding sctudents into £ |38 |15 |11 [ 3
eppropriate post-secondary

‘Prosrlm- 100000000.000'000.0... x 57 22 16 4 o

35.3 compars your students' scores £ 118 |11 {17 |13'| 7
with those in other sghoola.t..

35.4 help students gain a better .
understanding of their £ 11318120 |12 ] 3
strengths and weaknesses.......

35.5 naelp determine the significance
to your Grade 13 Biology £l122|12120 7| 4

Proqrm ........... t o0 e R EE R z 3‘. 18 31 11 6
35.6 a valid indicator of student £ 118 |24 |16 6 3

learning........ Y eees -

35.7 a valid indicator of teacher
Comp‘tencoo ..... YRR

35.8 helps you plan your course.....

35.9 a diagﬁoacic instrument for
- your students.......c.e0 0 coen

35.10 garves to identify strengths
and weaknssses in your Grade 13 ¢ [2¢ [ 16 |12 |12 1
Biclogy fuurSe...e.ooaveoooas .o

Xi39}24}118 (18| 1

35-11 can id.ntif}' Outltmdins £ 22 13 15 14 3
achievement at lasast as well

or better than you can......... %133 |19 {22 {21 4




36.

35.12

35.13

35.14

35.15

35.16

35.17

= —
- o3
2 U & s 2
— ] ] [Y]
o o L o b
\ NEREERAR:
o - g) =] o
O o (o]
=z < 771 Q <
sevves to select scholarship £ {.23 |10 |12 |18 [ 4
students in B1ologYy....:.cvueunn _

. ‘ % |34 l15j18 271 6
provides a high level challenge f 11 9117 |23 7
to your students......coee0eeienn -

2116 J13 )25} 34 )10
serves to encourage young talent el26 |17 11012 2
In Bilology.evevcererene e .
. %336 (25115 18 3
serves as a prototype to prepare
you for a return to6 a province- f |33 [11 | 9} 9 4
wide uniform Biology program....
%2150 |17 |14 | 14 6
provides for the possibility
of some of your students Cf (3 1212 74 1
gaining advanced admission
status at York University....... 2152181811 2
A fl17 3 911515
no special reason but saw no :
harm in using the test.......... % | 29 5 LES 25 | 25

Questions 36-38:- Circle the appropriate number in response

to the gquestions.

For the reason that your students would
be better prepared to write the York
University Biology Achlevement Test,
have you ever been asked by your princi-
pal or department head *o:

36.1

change your teaching method?

b4
/o
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37.

38.

36.2 change the content of your
course?

36.3 change your method of student
asscsgment?

For t} reason that your students would be
better prepared to write the York University
Biology Achievement Tesv . l"ave you ever been
asked by your Grade '3 ttology students

to.

37.1 change your teaching method?

37.2 change the content of your
course?

37.J change your method of student
assesgment?

Have you ever used items from the York
University Biology Achievement Test on
yvour »wn Grade 13 Biology tests?

e

e

>

—
S
o |8
> Ut
@ e
gl” a
o O|lg O
O O
| R
0 O (3]
Q U 3 (8] (=]
>+ O+ O] =
o| 2 |65
o | 3 |97
0| 2 {65
o | 3 {97
A
o| o |67
o { 0 |100
0 3 |64
0 4 |96
ol| o le7
o| o l100
2 {10 |'S4
3 |15 |82




SECTION III: COURSE CONTENT

The "Biologyy Contont Matrix" which f>1llow on pp. 23-31 contains
a list of vopics treated in Grade 13 Bilology .e3. There ace
54 topical items in this table. 1 .zse have been arra~ged In
nine secticns as indicated below.

" Section Title No. of Items
I Characteristics of Living Things 4
I Cells 5
I1I Organisms ) 19
v Classification of Organism; 4
v Intetdeﬁendence of Organisms 6
VI Heredity and Variation: Genetic 5

Continuity
VII Evolution: Changes in Living Things 4
Througii "ime
VIII Nature of Sclence ‘ 3
IX Bactefia and Viruses 4

You are asked to make entries in two columns of the matrix.

Columg 1 is concerned with the amount of class time you allocate
to the topic items. The responses among which you are
asked to select in Column 1 deal with the number of
periods that you spend teaching each of these items.
Please make sure the total number of periods you
allocate corresponds to the total number of periods 1in

the course.

Column 2 (beside Column 1) is concerned with the average level
of competence you believe was achieved by vour
students in the toplc items, at the end of the Grade 13
Biology course. We have chiosen a five-point response
scale on the following basis, with the competence of
the average student as a focus. ‘

ERIC

o o] 80 5)&,
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Response

Scale Competence
1 Descriptive knnwledge only.
2 ‘ Bersic understaniing, elementary research
skills.
3 Simple application of principles.
4 Thoréugh understanding, carn work with pieces,

elements, parts to synthesize the. into
patterns for discerning problems.

5 Complete mastery, evaluation of research
procedures and principles of biological
knowledge, and their application and
limitations.

In assigning each level of response¢, please kzep in mind the

wide range between descriptive knowledge only (scale #1) and com-
plete mastery (scale #5). Furthermore, there may be topicsé cele-
vant to your course which are not on the list. If sc¢, please add
them at the end of che list and respond in both coluuns to them.
In answering question 40, please use whatever course outlines,
student assignments, texts, and other resources you way have that
might assist you.

Question 39: Enter the appropriate number.

39. . How many Grade 13 Biology periods do you teach
- per year in a single course? - [::::]

Questions 40.1-40.54: Apply the following responses and
circle the corresponding response
codes in both column 1 and column 2
of this Biology Content Matrix.

81



r COLUMN | COLUMN 2

\ _ )
™ vurbe o Lev -~ Attained
umbe T of With Last Grade 13

Pe riods Riology Class
—_— T T T

TOPICS — - -
[ ‘ f:f

o 4 sl o
LY g o o c
b Aol gl=A"lwlo
v [ ] [} ) — -l
> oo o o} 0 o
o ! - e ) o o ©
&) e ') oo 19 ] e =]
. . e U a0 | ed T O U3 U — o ~
. tharacterigtics of 3 S LSS VRS A VA I a2 ol g8
Living Things 2 SISPAE| S| | o] .a
£ | 9f45/4}1]0]0}0 18 [16)18| 41 O
40.1 movemeat..  |15i76]7|2/0/0 /o 32 |29:32] 7] O
f (11143151110 010 17 19 17 5 0

40.2 dirritabil= 5 l4p,;2 gl2icin|of 29 '33)29] 91 O

ity.ounnes T R e SN

£ '10Jhu; sialw vl 17 . 17118] 5] o

40.3 reproduc~ . 4 |17]68| 81 7|0| O/ O 30 |30(32] 9 94
tion., ..«

40.4 metabolism 151700 7)1 21 s{ 2] o 28 |28]30}12] 2

>

.I1 Cells
£l 1l1s]22117] 6} 1] 0 9 {13f17] 22| 1
40.5 structure. y | 5l24{35(2710]| 2| OMM 15 |21} 27|35} 2
. 40.6 physical £ s5lasi11| 21 0] 0[O0 13 1 20|18l 10| O
properties
of proto- o | gl97118] 3] o]l o| of 21 | 33|30)16] O
plasm..... =
40.7 physlcal £1 212925 6. 0] 0] 0 s |14l 21f20) 2
properties ;
of cel! % 3l47(60i10| 0| 0] 0 8 | 23| 34| 32] 3
membrane. .
40.8 mitosls...
£ 4i32(23! 31 0] 0] O 3 |14 26]17] 1
x| efs2]37] 5] o] 6} O 5 | 23| 43} 28] 2
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COLUMN COLUMN 2

Level Attained

Number of With Last Grade 13

riods
be opy Class
o0

- " qd| e
a > ) <) o
- - 5 e w o
Q & o0 & 4
> o Y] Il 0 o
o W w 3] ) o
[ %] ["a N M¥a o~ LI BT I I = 2

~N |y |0l N (S T R VI o —
RIS FEIE I
Z - — |~ A1 8 2 a I

f 516112 6| 8128 8 151191411

40.9 <dhemical
properties. % 928 {21111 {14} 4 14 14 2613325 |2

111 Organiems

A. Study of Animals

(Zoology)
40.10 digestion.. f [ 1{10/20f21 |8 00 3 J11]19119}6
x| 217333513 oo 5 1191333310
40.11 circulation f 31018113 14 ] 2|0 4 1 9122|1715
% | s|17[30(22 23|30 7 {16(39(301]9
40.12 respiration ¢ | 11372123 7|0}0 2 [11}23]18]5
2| 229362212010 3 |19)39{31(8

F=+:—— =
3 1512016 |5

40.13 excretion.. f 2119286 5({n]0

40.14 locomotion. ¢ | 9211874 [1]0 6 |14)18 |14 |3

40.15 iigroduc' £ 1417281 9|4]1]0 s [14123]13 (4
. laveosa .
x| 2]28ls7 (1577210 8 |24139)22]7
' -
\‘le




COLUMN L COLUMN 2
Number of Level Attained
; Lods With Last Grade 13
eriods Biolo Class
]
o o S e
] > o O, o
o o%| 8| D] a3
. ol
> oo ) ] 7. 1 LR
Q - [1:] 8] V] 1]
(5] vy o Y] . = a
(3] | O | e~ N LS < 1] —t L ~
= SISEas | S| gla] &
40.16 coordinating =
system...... ¢l ¢} 9l17]16420) 2| 1@ 3 [ 15| 19] 16| 3
7/ 10{15]28 26 (16} 3| 2 517 |3}29] 5
= w_n’!
40.17 behaviour... ¢ 2gi20| 9| 2] 2| ol Of 4 ! 17|11 2| 4
o 46(33115] 31 3] ol of@ 11 | 45| 29} S| 11
40.18 development,
homeostasls, ¢ 3| g|14/16) 84 9| 3 6 {13 15/ 14| 8
bio-chem- -1
istry, 7 3(13)23i27015 .25 S 11 | 23| 27| 25| 14
£15SUECS s s s« ﬁ—v —
B. Study of Plants
(Botany) Y
A
g
40.19 supporting :
system...... f 23133] 5/ 1| 0/ O 10 | 15| 13} 4| o
- 4 37053] 8 2| 0] o 24 | 36| 31| 10 o0
40.20 anchorage... g 27{33! 3| 0 0| 0 11 | 12| 13 3] o0
4 43/520 5| 0l ol o 28 | 31 33| 8 0O
40.21 absorption
of §19)35 70 1] 1] 0 9 | 17| 14| 4| o
materials...
4 30{ 56) 11 2{ 2| O 20 | 39| 32f 9| o
40.22 cunducting
system..... .
g 20/ 31] 9/ 2| o/ O 10 | 15{ 15| 4| ©
32| s0] 15| 3} of © 23 | 34| 34 9| o
(
Q 84 \) -




COLUMN 1 COLUMN 2

Level Attained
With Last Grade 1J

Number of

Periods B4l . ass
- Y E (-1
] 4 <~ (] -]
- - =1 s ] o
'Y (=) _? (=) o L)
5 - & o & s
o 7} J o
(] w L‘ -2 9 ) £ 2
o [V ] O [ed | N 8] g () - e —
glhlla|lslajo TR 2 AR
£ l24(31] sjoloto]ln 9 |15{ 11} 4| O
40.23 growth...... % [40{52| 8} 04 O O} 3 23 | 38| 28] 10| O
£ 116137| 8] 0; 0] O] 2 9 j16|17] 6| O
40.24 gas exchange
system...... » 26/61413] 0] O] Of 2 10 { 33| 35]13] 0
£ ] 3|1s{21j1s| 7{ 2| D 3 | 10] 22} 17| &
40.25 photosyn =
thesls v | sl24l3e]24]11] 2] s | 18] 39| 30] 7
System ----- .
£]271281 -] of o} o} 2 10 | 14} 11] 3| ©
40.26 food storage
system...... 9 | 44(46{10] 0] o[ ¢] 26 | 37] 29| 8] O
£ |18]30(1:] 1| of ¢] - 7 | 18] 16 4] ©
40.27 reproduction s | 59ls8|21] 2| o] c| R 16 } 40{ 36| 9{ O
S ———
£ 128t21111] 21 o] ¢| 7 4 9{ 16/ 5| ©

40.28 coordinating r— T

gystem.. ... v |45 34‘13 3; 0f of 7 12 | 26) 47{ 15) O

IV Claseification of
Organiams

40.29 history of L==L:: -

systematics. 5 [ 44117] 1] 1] O

10 4 6] 2} O
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40.20 systematics % |70{26| 3| 0| 00| O 38 141 33|14 O

4n.31 principle
of class-  x 55|39, 6/ Q|0{0|0 28 | 34| 28| 7

ification..

40.32 use of tax-
onomy key.. % |66(30| 5;0]0)0/]0 17 131 54§13

Vv Interdependence of
Organism

40.33 photosyn~

thesis £ 115421415 71 2711 4 |12] 144 13
fixes
energy.. ...

2 126|36(24111] 3| 2| 2 9 | 26! 30| 28

40.34 food chains
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Level Attained

Number of  With Last Crude 13
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40.36 factors £(39f17/7] 0/ 0[]0} 90 5 |10} 8 1} 3
affecting
population .y | ¢plo7011| of 0| of of 19 | 27|30} 41

40.37 special

relation- £ |34|24] 5| ol oj o| of 7 [10| 10| 9f 2
ships

(mutualisem,

parasitisn. | 5il3s] 8| of of of of 22| 31| 31 9| 6

40.38 1ﬁfluence
of man in £} 33]22| 3] 3} of 21 0 7 6f 10 2 7

the
environment 3

VI Heredity and Varia-
tion: Genetic
continuity

40.39 reproduc~ ¢ | gl3g|12| 3] 2| of O g | 18] 15| 9| o
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phenomencon.

"

a4}
=23

40.40 meiosls and

9] 51 1} O 11 22] 16] .
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VIl

40,

40 042 principies
of heredity

40 .43 population ¢
genetics...

Evolution: Changes
in Living Things
Through-Time

40.44 Darwin's £
Theory.....

mechanism £
of
evolution..

40 AS

46 application
in im- £
proving
varieties

of domestic
plants and 7%

animals....

40.47 hominid

evolution..
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Question 41: Circle the appropriate number in response to

the question.

: by
- »

’ ~y ,"r
41. Look back in quéstidn 40 at areas on which you
spend the least time. Is the general reason for ] o
this that you expect your students to have ol
covered those areas in other related courses?
. ‘ ‘ £ (48 12
\ ' N % |80 |20
-.r a ’ P
RA A A A e e kA ek Ak
PLEASE SEND BACK YOUR COMPLETED QUESTIONNAIRE IN THE ENCLOSED
RETURN ENVELOFPE BY OCTOBER 17 , }977. - IT IS VERY IMPORTA..1

THAT WE RECEIVE YOUR QUESTIONNAIRE, AS INDIVIDUAL TEACHER'S OTINIONS

ARE CRUCIAL FOR CONDUCTING A MEANINGFUL INVESTIGATION, THANK
VERY MUCH FOR THE PATIENCE, EFFORT, AND TIME WHICH YOU HAVE
CONTRIBUTED. T " '
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Content Area. ', 3 ,’.

tnit L.

46
—

o s B —
. s F

(haracteristics of Living Things

Novepent

J lrritability

Reptoduction

Yetabolism, . | -

' Cells L B

. Structures )

Phy51cal propefties

3. Mitosis

Unit 3.
L

Added category (chemical
properties; functions)

Organisms

Zoology |

1.1 Digestion

1.2 Circulation

1.3 Respiratfoy
1.4 Excretion

APPENDIX TABLE 1

uideline Unit Analysis of YUBAT

Number of

14; 72; 129; 188; 199; 212

‘ \ Percentage of
Test Jtem Number \ h Entries  Total Entries
135 ] 1
0 I
1; 23; 10 | 3
, ] [} .
 Subtotals: 5 2
[]
81 83, 97; 154; 155 . 5
19; 35; 36; 76; J117 125; 132 133 166; .
194; 195; 196; 205 13
10; 22; 48; 80; 8L; 128; 167; 168 8
Tl 10 35; ;39 o4 49; 51 59
6; 68; 10; 73, By 1173 L18; 119; 132;
137; M2; 15% 153; 165; 172 181; 183
195; 203; 208 | 30
fSubhotals:' 5 2
.
'15 26; 57 120; 121; 122; 123 1
19; 21; 29; 107; 1123 130; 157; 174; 17
186; 196; 21 Bt
64; 134; 139; 196; 204 5
6



: | APPENDLX TABLE 1 (continued)
| | | ‘ | Number of  Percentage of
Content Area Test Item Numbe Entries  Total Entries
ot 2 | ’—“'——-—T—{ L i

Unit 3. OrqaniSms (éontd.)

L5 Lodomotion 15 2 AL 42 54 561 68; 170 192 9

1,6 Reproduction - 4; 98; 99; 100; 106 5t
1.7 Coordination 2 My 116 1173 131 149; lod; 187; 200 9

|5 added catecory (developrent 73 17; 18;°20; 655 663 Thi 743 75; 77
| biochemistyy, tissues) 78; 101; 102;103; 107; 148; 176; 186, 18

Subtotals: [t K |
\

2, Botany

2.1 Supporting system 91; 112 2

2,2 Anchorage S |

2.3 Absorption B8; 110; 143 ' l 3

2.4 Conducting vystem . - o 45; 55 111 | 3

2.5 Growth 112; 21 2 .

2,6 Gas Exchange 07 | |
© 2.7 Photosynthes1s 67; 89; 90; 124; 178; 173; 206; 208 8

2.8 Food Storage - 108 1

2.9 Reproduction 32; 38 2

2.10 Coordination . A
/ ' ]
B Sbtotals: 23 10

» '

Unit 4. Classification

1. History
2. DPrinciples 33; 87; 106; 147; 190; 208 !
3, Use of Key ‘ 13; 25; B6; 92; 93; 94; 95; %
| Subtotals: 14 6
. 1!\)\1 - | \
. : ‘ ' 1{_)\1




ConLentlﬁﬁgg

Unit 5:  Interdependence of Organisms

—

Unit

S e O

Photosyntheyis
Foodchain

Comnunities
Population size
special relationships

Influence of Man

Heredity
Reproduction

. Meiosis

Added cateqory {bicchemial
basis, laws) '

Evolution

Darwin's Theory and others
Mechani cs

Application

Added category (evidence)

AVPENDUX TABLE L (continued)

Number of  Porcentago of

Tust tem Nuber | tutries  Total Entrivs

i v vt st

;90 124 3
loy 37; do; 1do; L& 5
163 1
47; 159: 1607 161y 162y 168; 173; 184 8
201 1
Subtotals: 18 8
5; 63; 106 3
31; 126; 144; 154; 169; 198; 210 7
6. 8y 9; 27; 30; 50; 56; 60; 61; v 69; 115
127 13; 138; 145; 151; 152; 156; 180; 197 21
Subtqtals: 31‘ 13
43: 185; 297
6: 14: 52; 53; 104; 193 b
40; 43; 52; 175 : 4
Subtotals: 13 6
100

GRAND TOTALS: 231 K

!

1,

~
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APPENDIX TABLE 2

o . ‘ . o1
Classification of YUBAT Items by York Univexsity

Classification2 » Number of Items3
l. taxonomy 14
2. genetics ) 22
3. evolution 9
4, ecology 15
5. biochemistry 24
6. gas exchange 2
7. all biology 11
8. physiology 12
9. development 7
10. morphology 10
11l. hormones 19
12. respiration 4
13. absorption 11
14. digestion 3
15. mitosis- 3]
16. melosis 4
17. reproduction 8
22. life cycles 2
23. locomotion 8
Z2A. homeostasis 1
25. nutritive strategy 1
26. tissue 4
50. general . 1
51. microscope 3
52. behavior 3
53. nervous 8
54. circulation 13
55. excretion 7
59. skeletal 4
7¢. photosynthesis 7
71. transport 3
72. growth 1
84. zoology - 92
32 »

85. botany

1 . .
Information received fr m D. Farquhar.
2Intermittent numbering is York's.

3rctal number of items exceeds 212 due to cross references.

3
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: APPENDL: TABLE 3™

Classification cf YUBAT Items According to
Selected Content Emphases and Cognitive Levels

gelected Content Emphases Cognitive Levels
N ™ —F - e, N g\
& Y ) o :
: + . Jud
- 5 £ AN 5 g g '8 u .8
-~ ~L 20 1J +J -~ ) .
£ o & o g o T v e
@ & o) 0 v M © g o]
. £ o —~ o] i~ O s, ) e
3] ~ o @ k4 35 — 4J p
ILtem o o S E Q o o oo T
5 9 X 0 ] =) 2 o &y
Number a ry B < 2
1 X X
2 ¥4 X
3. X 4 X
4 VA X
5 X X X
6 X
7 Z X
8 X X X
9 X X X
10 X
11 X
12 e X .
] .
13 2 X
14 o X
15 X Z X X
16 X X
o 17 J X
18 X
19 2 X
20 y X, -
21 Z X X l,
22 X
23 X X
24 X X
25 Z X
Subtotal: O z=12 3 1 3 13 G 5
lConversiun Ly poroent ig basel on total items of 212.

)y

“vork University Lists only 1ll. biochemical test items (Appendix Teble 2).
However, thoir categories 7,8,11, and 70 (cell biology, physiology,
hormones, and vhotosynthesis) contain items that are primarily bio-

chemical in oricntation. Their adjusted figures yield 34% of item entries.
¢

%York University's ratio of Zoology:Biology (Appendix Table 2) is 92:32
or 2.87:1.

4‘x’ork University (Appendix Table 2) classifies 15 items (category 4} or
7% as ecological.

5York University (~Appendix Table 2) classifies only 1 item <(category 24},
less than 11 s homeostasis.

Q ‘ . 1 “L
]ERJ(: v ' 98 1 N

Aruitoxt provided by Eic:
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APPENDIX TABLE 3 (continued)

Classification of Y'BAT Items 7.ccording to
Selected Content Emphases and C-.'mitiye Levels

lcatjop

Method
ECOlogy
UnderStanding

S

v
-~
Yy
-~
)
o
)
'-’
13
[¥7]

Genetj ¢g

HOmeostasiS
App]j

S¥ntheg;

Evaluation

Numberxr

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
=0
51
52
53
54
55
56
57
58
59
60
61
62

Subtotal:

NNNN
B
B

EJli

= -

B
"

B
»OR XK

N M
e
o

N

w
NANNNNN
%

U}
%W
N
w
o ™ X
O I X X

2

99 11;
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Item
Number

APPENDIX TABLE 3 (continued)

Classification of YUBAT Items According to
Selected Content Enphases and Cognitive Levels

Me thod

ZOOJ_O 9Y/Bo f‘.an-y

Bio
Genetj og
Scientig;
ECology

1

S_%’nthesi's

Evaantioh

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
8o
87
88
89
90
91
92
93
94
95
-~ 96
97
98
99
100

Subtotal:

N
<
T o i i

<
b Y]

>
N NN
L

T

oW wwwww

(S -

[l A -
N N N

wn
~
w

100

- 1i.




Item

Number

\

APPENDIX TABLE 3 (continued)

Classification of YUBAT Items According to
Selected Content Emphases and CQgnitive Levels

BiOChemistry

Genetj o

EéolOgy

Homeostasis'

KnOWledge

[o)
=)
)
§
-Ju.;.
N
)]
g
)

. Applicati0n

Synthes;

E Val uation

101
102

103 .
184
105

106
107"

08

109
110
111
112
113
114
115
116
117
118

119
120
121
122
123
124
125
126
127

128
129
130
131
132
133
134
135
136
137

Subtotal:

~~=!>-

/

e

MO MM X X X X

NN

N NN N

U ww

L

E

L

>

X K K X X X X

> X

)

15

=Y




Item
Number

-
»’

APPENDIX TABLE 3 (continued)

"Classification of YUBAT Items Accordingfzo
Emphases and Cognitive Levels

Selected Content

?oology/BOtany

18

St

§01entific

Method

ECology

S¥nthes; ¢

138
139
140 °
141 4
14274
143
144
145
146
147
148,
149
150
151
152

153 (:\

154
155
" 156
157
158
159
160
16l
162
163
164
165
166
167
168
162
170
171
172
1973
174
175

Subtotal:

r
9

N N

N

- I -

PR LY M 5

w ¥

b be be b b 5

- - -

E R

Y APPLi cat j o

10

- 10

102 .




APPENDIX TABLE 3 (confinued)

Classification of YUBAT Items According to

Selected Content Emphases and Cognitive Levels

Y v

- —
j =
. el
5 5/ .U ,‘_’} "U 'g o
g @ &3 a3z el3
~ S w [ 42 3 g o ] Y +
- Slos|g (e e|a|[8 385
5 [T ° o — ved - g
5 ,_o’ -:; .w = '_g [} .3 ’(qu ~ +J ";’
Item S| 2 sl 1S |50 s|s 884
Number @ N & [a- [ o] < 0 4]
176 z o] X
177 Z X
178 X B X 4 x|
179 X 3 X P X
180 Z X o
181 X "X
182 S x 1. X
183 2 X ,
184" . X . X
185 z ) ) X
186 . ) N A X X
187 x| z X
188 z A x] - X
189 . X 1 x |-
190 X | z '
191 X | 2 ™~ X
192 X Z f)g '
193 B X
194 X- X
195 X ‘
196 X | 2
197 X X
198 X , X
199 X | 2z -
200 2z i
201 _ X X
202 VA -
203 X
204 X | 2 X
205 B &
206 X B :
207 ‘X
208 X B .
209 z ]
210 X L
211 B X
212 2 X
Subtotal: 16 z=18 4 4 3 14 5

* B=7 ) : .

: Total: 76 | Z=94 30 | 16 9 49 | 26 11 2
. B=34 .
Percentage: 36 |z=2.76] 14 8 4 23 | 12 5 1

=1 ' - I

103 11:
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L : APLENDLY UABLE 4 )
L 1 . ) L.
rgachcrs Courses of Study : Guideline Unit Analysis
and Selected Content Lmphasis Analysis
I ' N N
- ,
'
. s " Gutdeline Unit aAnalysis ’
Content Area (% of Course Timc Allocatcd)
" .yUnit l: Characteristics of )
. ’ Living Things o
1 Movement 1
2. Irritability 1 '
3. Reproduction 1
4. Mctabolism 2
’ Subtotal: 5 o
v unit 2: Cells
1 Structure 1. 4
2. Physical properties 3
3. Mitpsis 2
4. Added category 6
(fhemical properties,
f functions)
Subtotal: { 15
Unit 3: Organisms -
1. Zoology )
1.1 bigestion 4
1.2 Circulation R 5
1.3 Respiration 4 -
1.4 "'xcxetion 3
1.5 Locomotion 2
1.0 Reproduction 3
L.7 (_,OOLJLIAE 101 ] o
1.8 Added catcegory 8
(deve lopment, homrosta 1L,
.plochemlstry, tissucs) ST .
 Subtotal: 33

Unit 8 jis a non—gu'dellne unit included in the Guideline Unit hnaly-
sxs Framework of the Survey Instvument to OllClt information about
teacher emphasis dn Scientific Mothodology. “he total % of coursc tlme

allocated’'is ‘ogc than 1007 hecause Unit 8 anrd two "other units were

‘ added to the Survey Instruuan )
1

ERIC | I ¥ ¥

Aruitoxt provided by Eic:
L4
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Content Area

Unit 3: Organisms contd.

. Botany

1 Supporting system
2 Anchorage -
3 Absorption

4 Conducting system
5 Growth

.6 Gas exchange’
.7 .Photosynthesis
8 Food storage

9 Reproduction
10 Coordination

Subtotal:

Unit 4: Classification

1. History

2. Principles
3. Use of Key -

Subtotal:

Unit 5: Interdependence

Photosynthesis | .
'2. Bqudchaln ~
3. Coxmunities, ™.
4. Pop\lation size
5. Speclal relationships
6. Influence of man

‘ Subtotal:
Unit 6: Heredity -
VAN 1. Reproduction

2. Meiosis -

3. Added category (biochemical ba51s, 7

(’ - laws)

R

APPENDIX TABLE 4 (continued)

-
’

\ g

‘Guideline Unit Analysis
(% of Course Time Allocated)

V,{

[H - o T WO W

\
[
W

(R o Sl R S N

~

RN
b

13}
1

12

117

105’



Content Area

T

r
-

APPENDIX.TABLE 4 - {(continued)

C . -

Guideliné'Unit Analygis

(¢ of Course Time Allocated).

+ . -
- N R

Unit 7: Evolution |
1. Darwin's theoxry and others 1 .
* 2. Mechanics 1 -
3. Application _ 1 44—
4. Added category (evidence) 1 1 : o~
- - ﬂlSubtotal:. 4. !
SN g ) . ~
» A, Z
"~~~ Grand Total: 31 - ~
Unit 8: Nature of Science
. . < N
8.1 Nature of in&uiry 2 '
8.2 History ~ 1
8.3 , Application * ' <1 .
’ Subtotal: 3
- 1
Summary of Selected Content, o
Emphases Analysis: }
Zoology Botany sratio . - . |z=33. -
{Unit 3 data) B=13 ///
Genetics , b ///
(Unit 6 data) 12 -
Scientific Method .
'(Unit 8 data) 3
Ecology
- (Unit 5 data) L 7
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Course
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. APPENDIX TABLE 5

»
-

~.

Biochemistry and Homeostasis Emphasis

Basis for Estimate of
Emphasis

in Suhmitted Course Outlineslr

Unit. outline & text chapter no.
Periods per topic
Periods per topic

Lessons per topic

‘Unit outline

Unit outline

Unit outline

Periods per topic -

Unit outline + text cﬁgpter.no.

Periods per topic-old program
Unit outline-program under
revision

Unit outline
Unit outline

Average Percent Emphasis

2, 3, 4
Biochemistry Hd?eostasis
Emphasis Emphasis .

1/3- part Pf 1 unit
1/3 none
1/2 none
I/S none
1/7 none
1/5 none
'2/3 « none
none kl/lé:
1/3 1/9
2/9-1/5 none
1/4 none
1/5 none
28 1

1 e . . . oo .
To maintain confidentiality outlines are identified by letter only.
The outlines are from schools in the Scarborough, Peel, Toronto,

" North York,

and York boards of education.

2
The ratios listed are estimates of the relative amount of content
whiah is covered w1th either a biochemistry or homeostasis emphasis.

3A rating of '"none" means that there was no direct lndlcatlon of the
approach in\the course outline.

~

A}

)

4 . © . : .
The conversion to average percent emphasis was done tq\yleld comparable

Aruitoxt provided by Eic:

figures for Table 7 in the texts .

e
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APP

X . . . . 1
Guideline Unit Emphasis in Three Texthooks

Penny & Waern

ENDILX TABLE ©

GalBraith & Wilson

pages pages*
Content Area No. % No. %
Unit 1l: . )‘
)
Characteristics of
Living Things
£ .
1. Movement 1 <1 2 <l
2. Irritabilicy 2 ¢l 2 <1
3. Reproduction 1 (@ 2 <1
4. Metabolism *a 1 26 4
5. added Category 58 7 51 7
6>/A&hd 5 )
k;J)Category R ") .
Subtotals: 66 3 83 11
Unit 2:
Cells
1. Structure 38 4 23 3
2. Physical
Properties 30 R] 22 3
3. Mitosis Too22 .3 * 29 4
4. Added Category 88 10 8 1
5 added Category _¢ o) o
Subtotals: 178 » 20 82 11
Unit 3:
Organisms
1. Zoology ;
1.1 Digestion 20 2 15 2
1.2 Circulation 1 ® 2 17 2
1.3 Respiratior .19 2 '8 X
1.4 Excretion » N - 1 11 2
1.5 Loocomotion = 2 4 22 3
"1.6 Beproduction . 1% 2 20 3
1.7 Coordination 43/ 5 45 6
1.8 Added category 35 4 60 8
Subtotals: 189 22 198 - 27

v

Moore et al.

pages
No. %
AN
a
@
9 1
7 - 1
71 P
56 7
143 ) 18
\
A
13 2
5 1
13 2
23 3
48 6
’
102 13
. AR
21 3
13 2
.9 1
- 8 1
‘12 2
41 -5
. 18 2
38 5
160 21

3
-
14

v l s N ) .
. “Page. numbers for each subtopic are available on request.

A

RN

2 . .4 : , .
@ is used to indicate that no pages emphasize, that sub-unit.

) §
.

-~

i

L
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APPENDIX TABLE 6 (continu;d)

Penny & Waern Galbraith & Wilson Moore et al.
. padges pages pages
Content Area No. % No. % No. %
2. Botany
2.1 Supporting '
System 23 3 18 3 2 <1
2.2 Anchorage 10 1 1 <1 2 <1l
2.3 Absorption 4 {1 2 <1 2 <1
2.4 Conduction 2 <1 ° 16 2 9 1
2.5 Growth : 24 3 21 3 13 2
2.6 Gas Exchange .4 <1 2 ' <1 2 <l
2.7 Photosynthesis 13 z 5 1 17 2
2.8 Food Storage 5 1 1 1 2 <1
2.9 Reproduction 41 5 15 2 24 '3
2.10 Coordination 10 1. 15 2 5 1
2.11 Added ,
Category 3 <1l 56 8 3 1
Subtotal: 139 le 152 21 ) ‘81 .9
‘Unit 4: - 8
Classification
1. History - 12 1 9 1 1 <1
2. Principles 54 6 16 2 4 1l
8. Use of Key 18 2 1 1 g
Subtotal: 84 bS] 26 3 5 1
Unit 5:
Interdependence
1. Photosynthesis 19 . 2 14 2 15 2
2 Food Chain =« 16 2 4 1 9 1
3. Communities g 15 2 19 2
4. Population Size 8 ‘ 1 10 1 26 3
5 Special .
) Relationships 18 2 12 2 ]
‘6. Influence of ]
Man g 1 {1 16 2
7. Added . ' o
Category ] 20 3 15 ‘ 2
Subtotal: 61 7 76 11 100 12
Unit 6:
Heredity
I. Reproduction 18 - 2 10 ' 1l 8 1
2. Meiosis 15 2 18 3 5 1
3. A?ded’ ‘
- Category 36 4 20 ) 3 . 69 9

Subtotal: ~ €9 8 48 7 - 82 11

109



AP PENDIX TABLE 6 (ceontinued)

Penny & Waern Galbraith & Wilson Moore et al.
pages pages ~ pages
" Content Area No. % No. % No. %
Unit ?:
Evolution
1. Darwin's Theory
’ "and others 29 3 5 1 8 1
2. Mechanics 44 5 30 4 . 29 4
3. " Application @ %3 g
4. Added Category & 12 2 69 9
Subtotal: 73 8 47 7 106 14

859 100 712 100 779 100

oY

‘ | _ . 110




Date

30.10.74

18.12.74

2.1.75

2.1.75

13.3.75

APPENDIX TABLE 7

York University's View of the Aims of YUBAT

Source of Data

Memc from Dr. Davey to
Dean D.R. Lundell

Letter from Dx. Davey
to G.D. Mitchell, head
of Science, Chippewa
Secondary '‘School

Memc from Dr. Davey to
test committee and LCean

Memo of INr. Davey to
all academic staff of
Biology Department

Letter from Dr. Davey
to science teachers of
Toronte, York, and Peel
Counties

1

Ains

2 s o . - .
B.T. - providing information con-

cerning standards of biology teachers
in various schools ~ recognize and
reward extraordinary student achieve-
ment in the absence of Ontario . ide
grade 13 examinations.

Y.F.3: - improvement of the general
visibility of York Science in the
schools - identification of first
class students, which, coupled to
prizes which required attendance at
York, should increase the intake of
first class studenta at York.

Y.F.: - provide for\greater uni for-
mity of biology curricula in schools.
- allow fer exemption from parts

of university courses of exceptional
students.

B.T.: - Allow individual schocls to
assess their effectiveness in teach-
ing certain areas in Biology.

- provide recognition of outstand-
ing achievement by individual
students. : N
Y.F.: - to be a tool for influencing
the curriculum in Bioclogy

- serve to introduce some degree of
uniformity among individual schools
in their approach to the curriculum.
- make it possible to excuse some
exceptional students from University
courses in Biology.

Y.F.: - sexrve to define the appro-
priate grade 13 curriculum in Biology
- to be used as means of granting
exemption from parts of Biology De-
partment introductory program.

B.T.: - provide measure of student's

achievement in Biology
-~ measure of teachers' success in

designing a course of study.

on analysis of York University files.

as seen by hiology teachers irvolved in test construction.

as seen by biology faculty at York University. .



Date

17.1c.75

17.6.75

21.4.7e

9.2.77

22.7.77

-~

s

APPENDIX

’

Sgurce of Data

Letter from Dr. Davey

to Mr. Canfield, Presi-

dent, STAO

Report on biology test
by D. Farquhar

Suggested reply to
Mr. Waldrum, by Dr.
Davey

Note of meeting

between representa-—
tives of York Univer-
sity and the Mlnlstry
af Educatien

Note of meeting
between representa-
tives-of York Univer-
sity and investi-
gators.

TABLE 7 (continued)
' Aims
B.T. & Y.FP.: — improve communications

between teachers and universities
over the matter of the Biology
curriculum

— The test wolld operate as a tool
for imoroving uniformity of the’
curricula in Biology among indivi-
dual schools.

— The test might allow 1nd1v1dual
schools to assess their effective-
ness in teaching in cextain areas
of Biology.

— It would permit recognition of =
outstanding achievement by indivi-
dual students.

- Adhievement on the test might be
related to course regquirements at
the university level.

.T.: — setting up a uniform ;et of
stan ds against which Biology tea-
chers coutd-judge their own progress
and success as teachers.

- identify extraordinary achievement
of students.

B.T.: - recognize outstanding stu-
dent achievement. a

- let teachers "know where they
stand" in their Biology teaching.

-

B.T.: - Help teachers assess their
own effectiveness in teaching
Biology. :

- Permit recognition of outstandlng
achievement by students.

Y.F.: = Provide for some liaison
between the University and high
schools.
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CALCULATION OF SELECTED CONTENT EMPHASES IN REPRESENTATIVE .JEXTBOOKS
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The calculation of values for five of the six selected content
emphases in textbooks was estimated on the basis of Appendix Table 6.
Scientific methodology was rated according to a high, medium or low
emphasis based on each book 's overall direct treatment of inquiry, its
explorations and interpretations of knowledge statements and, to a
limited extent, its chapter end questions te students. All values are
to be seen as approximate only since direct page counts for-:each of the
selected content emphases were not made. It is assumed that the cal-
culated figures are sWfficiently reliable for purposes of the compari-
sons made in this study.

Penny and Waern

Five selected content emphases are calcuvlated in the following
Appendix Table. The sixth is explained immediately after the table.

APPENDIX TABLE 8

Five Selected Content Emphases in Penny and Waern

Percentage of

Content Emphasis Content Area - Total Pages
Biochemistry Unit l: Added category .7
unit 2: part of Added category 9
Unit 3: (Zoology) ’ '
: part of Circulation 1
: part of Respiration 1
: Coordination - 5
;  {(Botany) . ’
: Photosynthesis 2
Unit 6: . Added category : 4 o
) Total: 29
Zoology Botany Unit 3: (Zoology) -
ratio " : Digestion 2
: Circulation 2
: Respiration 2
: Excretion 1
: Locomotion 4
: Reproduction 2
: Coordination 5
: Added category 4
- Unit 4: part of Classification 2
Total: 24 -

——




APPENDIX TABLE 8 (continued}

Pexcentage of
Content Emphasis Content Area Total Pages

Zoology Botany ratio Unit 3: (Botany)

: Supporting system

: Anchorage

: Absorption
Growth

: Gas exchange

: Photosynthesis
Food storage

: Reproduction

: Coorxdination

Unit 4: part of Classification

-
W
i

1Alﬂ(nkﬂth‘u s

Total: 22

Genetics Unit 6: Reproduction
:  Meiosis
:ﬁrAdded category

Total:

Ecology Unit 5: Photosynthesis

: Food chain

: Population size
Special relationships

\llkiH o, o lb.w N

Total:

Homeostasis Unit 3: (Zoology) :
: part of Added category 1

(Botany) /

Coordination '

Y{ifalz 2
N «

Scientific Methodology: The text is written mainly in an informative
manner, imparting a body of scientific knowledge without cormenting on
the ways and means of arriving at this knowledge. However, there are
sections which_stress the uncertainty of knowledge as, on p.1l43: "There
is, hqwever,‘no consistent evidence that membranes and vesicles of the
Golgi bodies are in Fact continuous with those of the endoplasmic reti-
culum." And "Other writers consider the mitochondria to be centres of .
membrane production." Microscopy is explained (pp. 1:1l1-117) and some— - .
history of biology is included. For instance, the ideas of species and
the work of Linnaeus (pp- 613-625). ©On balance it was.decided that scien-
tific methodology tended not to be emphasized and the text was rated "low

emphasis" for this content emphasis.

3
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Galbraith and Wilaon

W

N

Five selected content emphases are calculated in the following Appen-
dix Table. The sixth is explained immediately after the tahle.

APPENDIX TABLE 9

Five Selected Content Emphases in Galbraith and Wilson

Content Emphasis

Biochemistry Unit 1:

Unit 3:
uUnit 6:
Zoology Botany Unit 3:
ratio ' :
- H
Unit 3:
Genetics Unit 6:

Content Area

Metabolism

Added category
(Zoology)

part of Added category
(Botany)
Photosynthesis

part of Added category
Added categoxy

(Zoology)
Digestion
Circulation
Respiration
Excretion
Lecomotion
Reproduction
Coordination
Added category

~ (Botany)

Supporting system
Conduction
Growth.
Photosynthesis
Reproduction
Coordination
Added category

Reproduction,
Meiosis
Added category

Percentage of

Total Pages

Total:

‘u-b!-' (%] ~ b

22

x.

Total:

[ &) :
~J lmim WwhH=ENoN

do NN W w




APPENDIX TABLE 9 (continued)

" . Percentage of

Content Emphasis Content Area Total Pages
Ecology~ Unit 5: Photosynthesis 2
: Food chain .1
Communities: 2
: Population size 1
: Special relationships 2
Physical environment ) 3
Total: 11

Homeostasis Unit 3: (Zoology) ‘ ©

: . part of Coordination 2
Total: 2

’

.'/

Scientific Methodology: Galbraith and Wilson deal explicitly with
the principles and history of inquiry. Two examples are pp. 406-415 on
classification and pp. 382-~395 dealing with tropism. This text appears
to provide teachers and students with many opportunities to deal with
the nature of 1nqu1ry and the development of science, as required in
the Biology curriculum guideline.l The book reflects a philosophy of
science teaching which stresses the events leading to scientific know-
~ledge, as well as the explanatory power and limitations of scientific
concepts. For example, DNA is first discussed as a phenomenon and then
the discussion is interpreted in terms of genetic prxncxples (p.641) .

In another instance, the text points out the historical relationship

__among four geneticists: "De Vries in the Netherlands, Correns in o

~ Germany and Tschermak in Austrla reported results of their studies in
inheritance in 1900, each calling agtention to Mendel's paper 34 yvears
earlier and reaffirming the conclusion that characteristics are due to
transmission of discrete heredity factors." (p.643). An example of the
limitations of scientific concepts is that "No- one has ever seen a gene,
and few geneticists can accurately define the gene." (p.656). On
balance it was decided that scientific methodology was "moderately"

* enmphasized in Galbraith and Wilson.

-

Moore et al.

Five selected content emphases are calculated in the following
Appendix Table. The sixth is explained immediately after the table.

lontario Department of Education, Biology: Grade 13, p.l.
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APPENDIX TABLE 10

v Five Selected Content Emphases in Moore et atl.

Percentage of

Content Emphasis ' Content Area Total Pages }
Biochemistry Unit 1l: Metabolism 1
' ' : Added category 9
Unit 2: Microorganisms 3

Unit 3: (Zoology)
: part of Digestion
part\ of Respiration
: part of Excretion 2
: paft of Reproduction
part of Coordination
(Botany)
+ Coordination
Unit 5: Photosynthesis
: part of Added category

Total: 19

A

‘H N

zoology Botany Ratio Unit 3: (Zoology)
: Digestion
* : Circulation

Respiration
Excretion

: Locomotion .

: Reproduction

: Coordination

: Added category

lmNU‘INl—‘HNw

3%}
b=

Total:

Jnit 3: (Botany) '
: Conduction
Growth
Photosynthesis
reproduction
Coordination

- Total:

@‘HwNNl—‘

(=

Genetics Unit 6: Reproduction
:  Mitosis
Added category

‘wHH

'_J
'_J

Total:
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APPENDIX TABLE 10 {continued)

Percentage of

Content Emphasis Content Area . . Total Pages
' Ecology Unit 5: Photosynthesis ¥
. _ : Food chain 1 (
) : Communities 2
: Population size 3
: Influence of man 2
: Physical environment 2
" Total: 12
Homeostasis . Unit 3: (Zoology) .
) ' : part of Circulation
: part of Coordination . 1-
part of Added category
- ]
Total: 1

-
B e

Scientific Methodology: The Moore et al. textbook rgﬁlects a
‘commitment to deal with the processes of scientific inquiry and to in-
volve students in ifquiry. The gquestions and problems at the end of
each chapter, as well as the suggestions for related reading, aim at
encougaging individual learning‘activities. Frequently, however, the
questions are recall questions, and not invitations for inquiry; for
instance p. 335: "What is a seed? a fru1t7"; "What was Went's technique
for measuring the relatlve amount of auxxn?" Yet the book is-written in
the form of narrative of inquiry and attempts to transmit a splrlt of
scientific curiosity, for example, chapters’'l-4, Various steps in
-gcientific experlmentatlon are explaimed and exempllfled and the bock
provides teachers and studénts with the pportunity to-acguire: an
"ingside" view of the biological sciences.. On balance it was decided
that' the Moore ¢t al.textbook had a "high" emphasis on sc1entlf1c
méthodology.

N .
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